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INTRODUCTION 
Loess deposits cover a large portion of the mldcontlnent of the 
United States. Thorp and Smith (1952) have observed loess deposits 
extending from the Great Plains on the west to the Ohio River Basin on 
the east and south to the Gulf of Mexico. Loess-derived soils within 
these areas have been observed to occur in a repetitive pattern on the 
landscape. Norton (1933) described these patterns as being belts of 
soils parallel or subparallel to the major river valleys. Many investi­
gators over the past five decades have studied these belts in efforts 
to arrive at explanations for the systematic occurrence of soils in the 
loess provinces. In Illinois, these belts were studied by Krumbeln 
(1937), Bray (1934, 1935, 1937), Smith (1942), and Frazee et al. (1970). 
Similar regional studies were made in Iowa by Button (1947, 1948), 
Ulrich (1949, 1950, 1951), Ruhe (1968, 1969a, 1969b), McKlm (1972), 
Worcester (1973), and Lutenegger (1979). 
î-îany of the functional relationships as observed by these investi­
gations were formulated into mathematical prediction equations. Loess 
thickness equations were formulated by Krumbeln (1937), Smith (1942), 
and Frazee et al. (1970) from loess deposited in Illinois. Button 
(1947, 1948), Ulrich (1949, 1950), Ruhe (1968, 1969a), Worcester (1973), 
and Lutenegger (1979) formulated loess thickness equations for the loess 
deposits in Iowa. In addition to loess thickness equations, some proper­
ties of the loess-derived soils in Iowa were formulated into mathematical 
prediction equations by Button (1947, 1948), Ulrich (1949, 1950, 
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1951), Ulrich and Riecken (1950), Ruhe (1969a, 1969b), and Worcester 
(1973). 
Investigations of the chemical properties of loess in efforts to 
explain differences occurring with time were first initiated by Bray 
(1934, 1937). Bray attributed the form and redistribution of secondary 
minerals to variation in the soils with increasing time and degree of 
weathering. Bray described the pedogenic processes responsible for 
profile differences noted as being "silicatic" under the podzolic soil-
forming process. Much of the work concerning the chemical properties 
of loess in explaining differences in soils of the loess province has 
been in the distribution in the forms of phosphorus and carbon in the 
profiles. Investigations related to this aspect in Iowa have been con­
ducted by Pearson et al. (1940), Godfrey (1951), and Runge and Riecken 
(1966); just to name a few. 
With the exception of Worcester's work in 1973, the studies referred 
to in preceding paragraphs were based on the effective age concept as 
proposed by Smith (1942) in which variations in the leaching of carbonates 
is used in efforts to arrive at an explanation and description of observed 
differences. A necessary qualifying assumption made in this explanation 
was that at all places during loess deposition the time during deposition 
was constant. Where the loess is thick then, the rate of deposition 
greatly exceeded the rate of leaching and the soils effectively 
weathered only since deposition ceased. Where the loess is thin, 
the rate of weathering exceeded depositional rates and the soils have 
effectively weathered both during and since deposition. This described 
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the morphological differences observed in loess-derived soils and gained 
wide acceptance throughout the loess province. 
Studies in Iowa conducted by Ruhe and Scholtes (1956), Daniels et al. 
(1960), Worcester (1973), and Lutenegger (1979) dispute this concept. 
They concluded that loess deposition was neither uniform in rate nor 
constant in time. The radiocarbon chronology established in Iowa (Ruhe 
et al., 1957) also disputes this concept. Ruhe (1969a) has shown, using 
radiocarbon dating, that the age of the base of the loess is progressively 
younger as the distance from the source area (Missouri River Valley) 
increases. Later studies of the Peoria loess deposits in Illinois by 
Frazee et al. (1970), Kleiss (1973), and Kleiss and Fehrenbacher (1973) 
provided evidence that disproved the effective age concept. They con­
cluded that the rate of loess deposition and composition varied with 
distance from the source area (Illinois River Valley) and with time. 
Worcester (1973) proposed an alternative which emphasized sedimental-
ogic changes in parent material, the geomorphology of the loess province, 
and a stratigraphic-associated perched zone of groundwater saturation 
as being important factors in loess alterations and soil genesis. The 
effects of a perched water table on. the soil properties had previously 
been mentioned by Hutton (1947) and emphasized by Ruhe (1969a, 1969b) 
as being a factor which may contribute to differences observed in loess-
derived soils. 
In light of these findings, the loess province of southern Iowa 
was re-examined in this study. The objectives were to reevaluate the 
mathematical equations for predicting various properties of loess-derived 
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soils; to formulate a mathematical equation for predicting the depth 
to the perched groundwater table for summits and sideslopes in the 
loess province; to study the forms and distribution of phosphorus and 
carbon in relation to horizon differentiation, natural drainage, and 
parent material and to evaluate their potential as indices of soil 
development. 
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BACKGROUND 
Loess Provinces in Iowa 
The loess provinces in Iowa have been studied extensively in the 
past five decades. Early investigations of the loess of southwestern 
Iowa produced a theory of aqueous origin of the material (Shimek, 1931). 
It was proposed that a large lake existed in that part of Iowa that is 
presently covered by loess. This proposal was based on the classifi­
cation of fossil mollusk shells found in the loess as being aqueous or 
semi-aqueous in nature. However, further investigations by Shimek 
(1931) produced evidence that the fossils found were terrestrial in 
nature, and, furthermore, that a temperate environment existed at the 
time of deposition. Thus, the eolian mode of deposition was given to 
loess deposits. The loess-covered area of Iowa was divided into 
three loess areas which include Missouri loess, southern Iowa loess, 
and Mississippi loess (Brown, 1936). The Missouri loess was deposited 
on the uplands in western Iowa. It is thick close to the river and 
thins with increasing distance from the Missouri River. The loess 
area covering all of southern Iowa except the extreme western and 
eastern part of Iowa was termed the Southern Iowa loess. The Mississippi 
loess occurred in the eastern tier of counties along the Mississippi 
River. Brown's separations were made on the basis of color changes as 
observed during field inspections. 
It was reported by Kay and Graham (1943) that the Missouri loess 
of southwestern Iowa differs in topographic characteristics at different 
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locations. The area of loess depositional topography included the thick­
est loess deposits of western Iowa near the Missouri River Valley. The 
area was characterized by great local relief resulting from the loess 
accumulations which greatly accentuated and obliterated the underlying 
Kansas topography. Farther eastward was the loess-mantled erosional 
topography where the underlying Kansas surface was modified but not 
obliterated by the loess mantle. The loess was restricted in occurrence 
to the summits and sideslope positions of the landscape, thereby increasing 
the amount of local relief. Continuing farther eastward, the deposition 
of the loess was such that the local relief was not distinctly changed. 
The loess remained on the ridgetops and divides but was eroded from the 
sideslopes simultaneously or following deposition. 
Loess thickness measurements were first reported by Brown (1936) 
for the loess close to the Missouri River. Kay and Graham (1943) rS'^  
ported loess thicknesses in the Missouri loess area to be 100 feet in 
the west and 2 to 4 feet thick in the central section. Button (1947) 
found these depths reported by Kay and Graham for south central Iowa 
to be considerably less than his findings. Button's depths were obtained 
from actual borings along two linear traverses across southwestern Iowa. 
Button reported the loess in Wayne County, Iowa, to be approximately 95 
Inches thick. 
Morphological and physical variations were observed to occur as 
loess thickness decreased and the distance from the point of assumed 
origin increased (Bunter, 1950). Schafer (1954) used loess thickness 
and landscape dissection to explain differences between Balg, Talntor, 
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and Garwin soils In southeastern Iowa. Cain (1956) attributed profile 
development of planosols from southeastern Iowa to loess thickness. 
Loess thickness as a function of distance from the source area 
has been presented In numerous mathematical equations. These equations 
are usually more useful in the region from which they were formulated. 
The earliest report of such an equation was by Krumbein (1937). Krumbeln 
studied the thickness of loess along a traverse that extended nine miles 
from the Mississippi River into Illinois. Although the traverse was 
fairly short, it showed that the loess in a two to nine mile distance 
from the river thinned according to the equation: Y = e where 
Y is loess thickness in inches and X is the distance in miles from the 
river. Krumbein also noted that the extrapolation of his equation 
would seriously underestimate the thickness of the loess at the river 
bluffs, but he believed this might be due to the piling of sand. Smith 
(1942) studied the distribution of loess along two traverses In south­
western Illinois and found the rate of thinning of loess to be a linear 
function of the logarithm of the distance. He used an equation of the 
type; Y = A-B log X, where Y Is the observed loess thickness in Inches, 
A is a constant equal to the loess thickness one mile from the bluff, 
B is the slope of the curve, and X is the distance from the bluff. Smith 
concluded that his equation predicted the thickness of loess near the 
source area much better than Krumbein's equation, SlTnonson and Hut tor. 
(1954) analyzed loess thickness of earlier traverses and found Smith's 
equation to be generally valid, but with local exceptions. 
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Frazee et al. (1970) studied loess thickness and particle size 
changes along six linear traverses in Illinois and southwestern Indiana 
by fitting the data to various mathematical models. They found the 
decrease in loess thickness with distance from its source to be explained 
best by an additive exponential model. They further concluded that 
leeward of the source where two changes in the rate of loess thinning 
occurred, three exponential terms were needed to accurately characterize 
loess thickness. The decrease in loess thickness with distance from 
the source which is due to the more rapid decrease in particle size 
near the source is defined by the first exponential term. The decrease 
in loess thickness associated with deposition by wind of different 
directions is described by the second exponential term. The third 
exponential term depicted the regional loess thinning due to a decrease 
in the number of loess particles with distance from the source. Windward 
of the source, only two exponential terms were needed to accurately 
describe loess thickness because no change in the rate of loess thin­
ning due to particle size differences were observed. 
Hutton (1947) was first to formulate a mathematical equation for 
loess thickness for the loess province of Iowa, from the utilization 
of two linear traverses and the principles employed by Smith (1942), 
Hutton proposed that the loess in southwestern Iowa thinned according 
to the equation: Y = 1250.5 - 528.5 log X, where Y Is the thickness 
of loess in Inches and X is the distance in miles from the major source 
area (the Missouri River Valley). Other investigators of Iowa's 
loess province have also observed and studied the thickness 
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of loess as a function of distance from the source area (Ulrich, 1949; 
Ruhe, 1969a; Worcester, 1973; and Lutenegger, 1979). 
Ruhe (1969a) utilized the equations developed by Hutton (1948) to 
describe the entire southwestern Iowa loess province. Ruhe described 
the loess thickness along the Rock Island Railroad from Bentley to 
Adair, Iowa, with the equation: Y = 1/(9.51x10 ^ + 7.99x10 ^X) where 
Y Is loess thickness in inches and X is distance from the loess source 
in miles. This equation is a marked departure from previous equations; 
however, the 50 railroad cuts studied were not aligned with loess dis­
tributional patterns. Worcester (1973) described the loess thickness, 
along a curvilinear traverse in southwestern Iowa with a hyperbolic 
equation of the order; Y = 1/(4.75x10 ^ + 6.51x10 ^X) where Y is 
loess thickness in Inches and X is the distance from the loess source 
in miles. 
Lutenegger (1979) described loess deposits in east central Iowa, 
west central Missouri, and east central Missouri using a random-walk 
variable wind model. Lutenegger concluded that the logarithm of loess 
thickness decreases linearly with the logarithm of distance from the 
source. 
Ruhe (1969a) used loess thickness measurements previously reported 
in Iowa and combined them with loess measurements obtained during the 
study from drilling and road cuts to construct a contour map depicting 
loess thickness. From the data, Ruhe concluded that three major provinces 
exist in Iowa and described them as follows: (1) loess Is more than 
64 feet thick adjacent to and east of the Missouri River Valley and 
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thins away from the valley; (2) loess is more than 32 feet thick around 
the margin of the lowan erosion surface in northeast Iowa and thins away 
from the margin; and (3) the Des Moines drift lobe and a major part of the 
lowan erosion surface in northeast Iowa are essentially loess-free. 
Weathering Zones in Loess 
At the time of loess deposition, based on its mode of transport, 
it is believed that the material was in a chemically oxidized form and 
calcareous in nature. The material became altered with time, and aside 
from the pedogenic affects apparent in the surface soil, weathering 
zones developed in the loess. 
The soil solum in geologic terms represents the upper most portion 
of chemically and physically distinct weathering zones (Ruhe, 1969a). 
These weathering zones are defined on the basis of the presence or 
absence of calcium and magnesium carbonates and the form and distribu­
tion of iron within the matrix. The presence of carbonates is deter­
mined by effervescence with dilute HCl and the iron form and distribu­
tion primarily by color. Several weathering zones have been described 
in loess deposits; however, all zones may not be present at any one 
location (Ruhe, 1969a). 
Most often, on flat or slightly rounded summits of the thick loess 
deposits, the oxidized and leached zone immediately underlies the soil 
solum. This zone is characterized by the absence of carbonates and 
a yellowish brown matrix color. The iron is believed to be in an oxi­
dized form and uniformly distributed throughout the matrix. The free 
iron content, as determined by sodium hydrosulfite extraction. 
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ranges between 1.5 and 3.5 percent (Daniels et al., 1961). Oxidized 
and unleached zones have similar matrix colors and iron content as the 
oxidized and leached zone but are calcareous. Secondary calcium carbon­
ate concretions (loess kindchen) commonly occur in the unleached loess 
alone with fossil gastropod shells as noted by Shimek (1931). Deoxidized 
and leached zones lack carbonates. The matrix is light gray with 
vertically oriented iron oxides in the form of tubules or pipestems. 
Daniels et al. (1961) reported that the free iron content of these pipe-
stems commonly ranges from 9 to 26 percent while that of the gray matrix 
is from 0.3 to 0.6 percent. 
The deoxidized and unleached zone is similar in morphology to the 
deoxidized and leached zone. However, this zone contains carbonates. 
The unoxidized and leached zone is usually dark gray, blue, bluish green, 
or green in color. This zone does not contain carbonates « nor .does it 
contain pipestems. However, wood fragments may be present. 
The unoxidized and unleached zone is similar in morphology but con­
tains carbonate material. The unoxidized zone, where present, occurs 
immediately superjacent to the Kansas surface and may contain consider­
able quantities of organic carbon or wood fragments. These fragments 
have been used in radiocarbon dating. 
The deoxidized zone has been considered a relict feature (Ruhe 
and Scholtes, 1956). Its morphology indicates a previous condition 
of reduction and translocation of iron as a result of water saturation. 
Their studies showed that the deoxidized zone conforms to the underlying, 
slowly permeable surfaces but not the present surfaces. 
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Relationship of Soil Properties to Loess 
Distribution Patterns 
It has been well documented in the literature that loess has a 
certain inherent regional uniformity. Soils derived from loess occur 
in a repetitive pattern on the landscape and these patterns exhibit 
a certain degree of universality. Norton (1933) was first to describe 
these functional relationships of loess-derived soils. He described 
them as belts of soils parallel or subparallel to major river valleys. 
Smith (1942), employing the effective age concept, reported that 
soil development, as reflected in morphology, Increased away from the 
source area with decreasing loess thickness. Furthermore, both mean 
particle size and percent coarse silt decreased with increasing distance 
away from the source area. Conversely, the amount of fine silt increased 
with distance from the source area. Smith also reported that calcium 
carbonate equivalent decreased with distance from the source area. To 
arrive at an explanation and description of the observed differences. 
Smith employed the depth of leaching of carbonates. 
A necessary qualifying assumption made in his explanation was that 
at all places during loess deposition, the time during deposition was 
constant. Where the loess is thick, the rate of deposition greatly 
exceeded the rate of leaching and the soils effectively weathered only 
since deposition ceased. Where the loess is thin, the rate of weather­
ing exceeded depositional rates and the soil has effectively weathered 
both during and since deposition. 
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Bray (1934) studied a group of soils developed from Feorlan loess 
in Illinois. He concluded that two types of secondary minerals were 
formed and redistributed during weathering processes. The ferro-
manganlferous oxides were the first to form. They occur as soft, 
blotchy mottles and hard concretions. The amount of these oxides in­
creased with degree of soil development under either acid or alkaline 
conditions. The second set of secondary minerals to form were the 
silicates. Most of these minerals were found to be less than one micron 
in diameter and mlneraloglcally fit the beldellite series. Bray felt 
that most of these minerals were formed before the removal of carbonates. 
Button (1948) studied properties of loess-derived soils in the 
loess province of southwestern Iowa. Employing the principles used 
by Smith (19.42), Button concluded that the prairie soils along a 
northwest-southeast traverse were functionally related to two soil-
forming factors, time and parent material. The soils showed a grada-
tlonal increase In their degree of soil development with increasing 
distance from the loess source. Button further concluded that the 
major soil-forming processes in the soils studied were cation eluvlation 
and the formation and movement of clay within the profiles. 
Work published by Ulrich and Riecken (.1950) was supportive of 
this work of Button (1948). In this study, Ulrich and Riecken reported 
that the amount of clay In the horizon of maximum accumulation was 
found to Increase with distance from the loess source as did volume 
weight. Also, total porosity, aeration porosity, and permeability 
decreased with distance away from the source area. 
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Hanna and Bldwell (1955), Investigating loess deposits southwestward 
from the Missouri River In Kansas, suggested that the change In soils was 
a result of the increasing percent of fine size fractions in the loess 
parent material with distance. 
Worcester (1973), studying the loess province of southwestern Iowa, 
concluded that particle size distribution within the present calcareous 
loess is very systematic with distance. He also reports that at any par­
ticular site, deviation from mean values were small, indicating slight 
post depositlonal alteration. Worcester further concluded that, at the 
time of loess deposition, the loess became finer textured with distance 
away from the source area and the percent calcium carbonate equivalent 
decreased to a relatively low level. 
Clay Distribution in the Solum 
Bray (1937) concluded that the most mobile clay fractions were less 
than 0.06 microns in diameter. The movement and accumulation of this 
fine clay resulted in claypan formation in strongly developed soils. 
Moreover, the redistribution of this clay was a result of dispersion 
within the profile by percolating water. Button (1948) reported that 
the majority of clay movement was in the less than 0.06 micron size 
fraction, with some movement occurring in the 0.06 to 0.20 micron size 
fraction and none in the 0,20 to 2,00 micron fractions Hutton further 
reported that the clay was of the montmorlllonite-nontronlte-lllite type 
with little kaollnite present. 
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Ulrich (1949) concurred with Hutton (1948) with respect to clay 
translocation. However, Ulrich went further In stating that clay formed 
at considerable depths In the subsurface. Ulrich concluded that with 
time the zone of maximum clay accumulation approaches the soil surface. 
Jackson (1959) stated and Is In agreement with Beavers et al. (1955) 
that moderately weathered pralrle-derlved soils were generally high in 
montmorlllonlte type clay minerals. Jackson adds that a large portion 
of this clay was probably weathered from micaceous minerals. This is in 
agreement with the findings of Glenn et al. (1960). Glenn et al. (1960) 
state that most of the montmorlllonlte in loess is formed from weathering 
of micaceous minerals. It was shown that this weathering could take place 
prior to the leaching of carbonates and that acidification only acceler­
ated the reaction. 
The presence of coarse clay size particles primarily of quartz, 
feldspar, and a mixture of kaollnlte, illite, and montmorlllonlte type 
minerals in loess has been reported by Whiteside and Marshall (1944). 
The medium size clay fraction was found to be mostly montmorlllonlte, 
illite, and kaollnlte type clay minerals. The fine clay fraction con­
tained some Illite but was mostly montmorlllonlte. They concluded that 
one result of soil formation was the production and redistribution of 
clay minerals which were less than 0.5 microns in diameter. 
Worcester (1973) reported that the clay particles were deposited as 
aggregates of silt size and as coatings on the silt size particles. 
Worcester further stated that this aggregation and coating effect was 
enhanced and stabilized by the carbonates present in the original loess. 
16 
The predominant clay mineral was found to be montmorlllonlte, with small 
amounts of vermlcullte-chlorlte, Interstratlfled micas, and kaollnlte. 
Worcester also reported that the clay from the zone of maximum clay accu­
mulation was predominantly montmorlllonlte. Furthermore, the amount of 
all other minerals decreased while montmorlllonlte Increased. 
Lutenegger (1979) concluded that the clay particles (both clay 
mineral flakes and clay sized quartz particles) were transported as 
aggregates in the size of fine silt or rode attached to smaller silt 
size particles. Lutenegger further stated that this would explain the 
increases in the clay and fine silt fraction with, increasing distance 
from the source area. 
Chemical Properties of the Soil Solum 
The forms and distribution of the chemical properties of loess= 
derived soils have been well documented in the literature over the 
years. Bray (1934), from physical-chemical studies of soils along 
Traverse One of Smith's (1942) study, attributed the form and redis­
tribution of secondary minerals to variations in the soils with increas­
ing time and degree of weathering. Later in 1937, Bray described the 
pedogenlc processes responsible for profile differences noted along 
Traverse One as being "sllicatic" under the podzollc soil-forming process. 
Most of the work concerning the chemical properties of loess in 
explaining differences among soils of the loess province has been in the 
distribution in the forms of phosphorus and carbon and in the distribution 
of carbonates and clay-size particles in the profiles. 
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Pearson et al. (1940) studied the vertical distribution of total 
and dilute-soluble phosphorus in twelve Iowa soils representing the 
Flanosol, Prairie, and Gray-Brown Podzolic great soil groups. They 
found that soils which had been derived from glacial till contained 
about 300 ppm of total phosphorus, while those derived from loess con­
tained 500 to 700 ppm. All of the soils studied had a minimum value 
of total phosphorus between the surface and the top of the C horizon. 
In the Prairie and Planosol soils, the minimum was observed at 20 to 
30 inches but at lesser depths in the Gray-Brown Podzolic soils. The 
dilute acid-soluble phosphorus was found to decrease from the surface 
to a minimum in the lower A or upper B horizon in each profile, then 
increase' to a maximum value in the C horizon. The maximum acid-soluble 
phosphorus values found in the C horizon of the loess-derived soils 
were at higher levels than corresponding values from the C horizon of 
the soils derived from glacial till. 
Odynsky (1936) reported very wide differences in the vertical 
distribution of total phosphorus in some prairie-derived and Gray-Wooded 
soils of Alberta, Canada. The maximum variation was found in a Gray-
Wooded profile which changed from 1730 ppm total phosphorus in the A 
horizon to 300 ppm in the B horizon. The Pralrte-derived soils studied 
contained from 513 to 606 ppm of total phosphorus. 
Some earlier work in Nebraska by Alway and Rose (1916) indicated 
that total phosphorus in the profiles studied decreased with depth. 
However, samples were only obtained to a depth o£ 12 inches in each, 
profile. Allaway and Rhoades (1951), in a later study of some Nebraska 
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loess-derived soils indicated sizable differences in the vertical dis­
tribution of total phosphorus in the profiles studied. The C horizon 
of these soils was quite uniform in total phosphorus, and a maximum 
amount tended to occur in the upper margin of lime layers which were 
present in the profiles. They felt that the high amounts of total 
phosphorus in the lime layers indicated that the soil phosphorus had 
been leached down through the profile and reprecipltated. 
Godfrey C1951) studied the distribution and nature of phosphorus 
in a geo-chrono-sequence of loess-derived soils along a linear traverse 
in southwestern Iowa. Godfrey concluded that the distribution of total 
phosphorus is affected by weathering during soil formation, and that 
time was the major variable in the soil-forming factors along the 
traverse. He added that the total phosphorus content of the profiles 
tended to decrease in relation to the degree of weathering exhibited 
in the profiles. Godfrey further stated that the organic phosphorus 
tended to decrease with soil development, and the rate of decrease with, 
soil depth was more pronounced in the highly developed soils. 
Lipps and Chesnin (1950), in an investigation of soils formed from 
similar loessial materials, concluded that profile development had been 
accompanied by a proportionate decrease in the percentage of total 
phosphorus that is acid-soluble and that in Prairie and Chernozem soils, 
the highest values for total and acid-soluble phosphorus occurred in 
the parent material. Godfrey and Rlecken (.1954), in a study of the 
distribution of phosphorus in some genetically related loess-derived 
soils, reported decreases in total phosphorus in relation to the degree 
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of profile development. They also reported a reduction In organic 
phosphorus with relation to degree of profile development. The authors 
further stated that the vertical distribution of total phosphorus de­
creased systematically with depth, while the organic phosphorus declined 
vertically In the profiles at a progressively greater rate as soil 
development Increased. 
Batiwln and Tyner (.19.57) studied the phosphorus content of soils 
derived from similar parent material at selected maturity stages in 
Illinois, They found that the total phosphorus of the soils decreased 
progressively with increasing maturity. They concluded that, in general, 
the more mature soils had lower phosphorus contents than the youthful 
soils. 
Fenton et al. (1967) studied the distribution of total phosphorus 
in 24 loess-derived and 13 tlll-derlved soil profiles comprising 12 
different blosequences. They reported that the amount of total phos­
phorus was highest near the surface, decreased to a minimum, and then 
Increased with depth in all the profiles. The depth to minimum total 
phosphorus within a blosequence was greatest in the soils developed 
under prairie vegetation, intermediate in the transitional member, and 
most shallow in the forested member. 
Some studies have indicated that the distribution of total phos­
phorus could be affected by natural drainage. Pratt et al. (1955) 
studied changes in phosphorus in irrigated soils during 28 years of 
differencial fertilization. They found that total phosphorus increased 
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in. soils recieving soluble phosphorus down to 36 inches. However, 80 
percent of the phosphorus accumulated was in the 0-12 inch layer. 
Fenton et al. (.1967) studied the average total phosphorus content 
in the upper 51 inches of 24 loess-derived and 13 till-derived soil 
profiles comprising 12 biosequences. They found that the average 
total phosphorus content of the moderately well and well-drained soils 
to be greatest in the forested member, intermediate in the prairie 
member and least in the transitional member. In the poorly drained 
soils, the average total phosphorus was greatest in either the prairie 
or transitional member. 
Runge and Riecken (.1966) studied the influence of natural drainage 
on the distribution and forms of phosphorus in some Iowa prairie soils. 
They found the total phosphorus distribution to be similar with depth 
in all profiles. The zone of minimum total phosphorus corresponded to 
the zone of maximum clay in all profiles studied. The organic phosphorus 
content of the better drained soils was much higher than the poorly 
drained soil. The poorly drained soils contained about one-half as much 
organic phosphorus in the profile as the better drained topo-sequence 
members. The poorly drained soils also had appreciably higher organic 
carbon to organic phosphorus ratios. They further concluded that avail­
able phosphorus as well as the total phosphorus values tended to show 
minimum and maximum ZônêS in the profilest 
Phosphorus availability and redistribution in relation to profile 
development have been investigated by Smeck and Runge (.1971) in an 
Illinois landscape segment. They found that phosphorus availability 
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Increased as the degree of profile development increased. They also 
added that total phosphorus content as well as the eluvial and illuvial 
total phosphorus horizons increased as pedogenetic development increased. 
The earliest investigations- into the role of subsurface moisture 
and its relations to soil development in the loess province were con­
ducted by Bray (1934, 1935, 19.371. From these studies it was observed 
that slowly permeable Illinoian till underlying the thin loess of central 
Illinois may have a restrictive effect on internal drainage. Bray sug­
gested that this may influence the relative rate of soil development, 
that is, more moisture lëading to a greater degree of soil development. 
Smith (1942) down-played the effectiveness of subsurface moisture as a 
major factor in soil development in favor of the effective age concept. 
Smith viewed the role of subsurface moisture as being more Influential 
in its effects on plant growth, recycling and removal of bases and the 
accumulation of organic matter. 
Hutton (1948) suggested that a high water level might exist in 
the loess above the gumbotil. He states that the presence of a high 
water table in association with higher clay content of the loess and 
loess-derived soils far from the source area would be conducive to 
more moist conditions during soil development. Zones of perched ground­
water above paleosols have been reported by Kunkle (1968) and Vreeken 
(1968). The paleosols are the Sangamon in southwestern Iowa and the 
Relationship of Subsurface Moisture to 
Soil Properties and Loess Distribution 
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Yarmouth-Sangamon paleosol in southeastern Iowa. Ruhe (1969b) reported 
the ability of these paleosols to create zones of saturation in the 
loess were because of their heavy clayey sola. 
Ruhe Cl969a) discussed the significance of these zones of ground­
water saturation and their effects on soil development. Based on the 
stratigraphie and topographic condition of the loess province, Ruhe 
proposed that the more moist conditions farther from the source area 
were very important in soil development, Ruhe also reported that this 
zone of perched groundwater approached the surface as the loess thins. 
Worcester CL9731 reported the existence of a perched zone of groundwater 
above the relatively slowly permeable paleosols below the loess of 
southwestern Iowa. Worcester concurred with Ruhe (19.69-a) that with 
increasing distance from the source area, the zone of groundwater satura­
tion approaches the soil surface. Worcester further stated that in 
the thinner loess, the zone of saturation was in the solum itself, 
Girgus (1976), in a study of a small watershed in Marion County, 
Iowa, reported the existence of two water tables, a perched zone above 
the Yarmouth-Sangamon surface and another water table below the Yarmouth-
Sangamon material in the drift and shales. Girgus reported that the 
water table perched above the Yarmouth-Sangamon surface approached the 
land surface during certain periods of the year. It was usually low 
during the summer and fail and high during the winter months. 
Factors contributing to the zone of saturation 
Many factors contribute to the height of the zone of saturation. 
Ruhe (1969a) attributed the proximity of the paleosol to the present land 
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surface with the distance from the loess source as the major factor 
affecting water table levels. Using porosity data from Ulrich (1949) and 
local rainfall data, Ruhe calculated possible heights of the groundwater 
zones In the loess. Worcester (1973) concurred with Ruhe (1969a) In 
respect to stratigraphie conditions, but added that geomorphlc and sedi-
mentologlc factors exert great influence also. The geomorphlc conforma­
tion of the summits from west to east become broader and flatter. Ruhe 
(1969a) added that rainfall, even though it is essentially uniform across 
the loess province (ranging from 30 to 34 inches annually from west to 
east), may have some effect on levels of groundwater in the loess. Beer 
et al. (1966) reported that the slightly rounded and narrow summits of 
the western end of the loess province can produce as much runoff as 
infiltration. However, the rainfall incident upon the broad summits on 
the eastern end of the loess province has no real opportunity to run off 
and essentially all of the rain may Infiltrate the loess down to the 
paleosol surface. The water that is perched above the underlying paleosol 
may be removed through évapotranspiration by plants and/or lateral flow. 
Lateral movement of water has been observed in both thick and thin loess. 
Worcester (1973) stated that a combination of sedlmentology and 
pédologie conditions would have a great influence on water storage 
and subsequent movement. Ulrich (1949) has shown that from west to east 
in the loess province of Iowa, bulk density and capillary porosity 
increased while aeration porosity decreased. Under the stratigraphie 
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and geomorphlc conditions enhancing the accumulation of water and influ­
encing its movement, the conditions of decreasing aeration porosity 
and consequent increasing capillary porosity would further restrict 
lateral internal removal of water. Therefore, the porosity of the under­
lying paleosolic surfaces, combined with the sedimentologic and geomorphlc 
conditions referred to in the preceding paragraphs, along with other 
factors, such as vegetational use, can control the depth of the perched 
water table. 
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INVESTIGATIONS 
Investigations of the relationship of soli properties to loess dis­
tributional patterns extend back almost four decades, beginning in 
1942 with the work reported by Smith (1942). Smith's study was conducted 
on two linear traverses in central Illinois. Traverse One extended in 
a south-eastward direction away from the Illinois River and Traverse Two 
extended in the same general direction away from the Mississippi River 
and to the south of Traverse One. The direction of these traverses was 
believed to be the direction of the prevailing winds at the time of loess 
deposition, hence the direction of loess thinning. 
Following the work of Smith, Hutton (1948) investigated the loess 
province of southwestern Iowa utilizing two linear traverses based on 
the principles employed by Smith (1942). A year later, Ulrich (1949) 
studied the same area and utilized the same traverses as did Hutton. 
However, Ulrich studied the more poorly drained soils whereas Button's 
study was centered ground th# better drained soils along the traversesi 
The work of Ruhe et al. (1967) was not established as a loess-soil 
relationship, but rather as an investigation of the landscapes, soils, 
and Pleistocene deposits. The study was conducted along the relocation 
route of the Chicago, Rock Island, and Pacific Railroads oriented 
in an eastward direction from Bentley to Adair in southwestern Iowa. 
This direction does not approximate the loess distributional patterns; 
therefore, the relationships observed between loess thickness, soils, and 
distance from the loess source are not too compatible with other studies. 
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However, this quantitative study of loess-derived soils provided sub­
stantial Insight Into the Interpretation of soil patterns in the area 
from Its Pleistocene geology. Â more comprehensive examination of the 
loess province of Iowa and critical examination of previous work have 
been presented by Ruhe (1969a, 1969b). 
Worcester (1973) Investigated the loess-dlstrlbutlonal patterns 
In Iowa using a curvilinear traverse. Unlike the former Investigations 
employing straight line traverses, Worcester believed that a curvilinear 
traverse was a better representation of the prevailing winds and loess 
deposits during Pleistocene time. 
The most recent Investigation of loess-dlstrlbutlonal patterns Is 
presented by Lutenegger (1979). Lutenegger utilized a random-walk model 
to Investigate the effect of different loess sources on the trend of 
particle accumulation versus distance from the source. The random-
walk model is a simulation of particle motion by wind blowing normal 
to an Infinite linear source. 
Most of the investigations referred to thus far have, in part, sug­
gested that subsurface moisture could play an important role in soil 
development. Bray (1934, 1935, 1937) was first to suggest that this 
could influence the relative degree of soil development and that more 
moisture will lead to a greater degree of soil development. Smith (1942) 
tended to discourage this concept in favor of the effective age concept. 
It was not until after radiocarbon dating, and the radiocarbon chronology 
of lôêss as developed by Ruhe (1969a), that the effect of subsurface 
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soil moisture as related to soil development in the loess province of 
Iowa was reemphaslzed. 
Field Study Area 
The loess province of south central Iowa was chosen as the loca­
tion of this study. This area contains a vast inventory of the measur­
able systematic relationships of loess-derived soil. These relationships 
are related to physical, chemical, and hydrological properties of the 
loess which were reinvestigated in this study. 
Field site location 
This study was established along two linear traverses. The tra­
verses extended through three major soil association areas (Figure 1). 
These areas together comprise the lower third of a continuum demonstrat­
ing an increasing degree of soil development in the loess-derived soils 
as reflected by soil morphology in a northwestern to southeastern 
direction^ The three soil associations^ according to Oschwald et ale 
(1965), are: Shelby-Sharpsburg-Macksburg, Adair-Grundy-Haig, and Adair-
Seymour-Edina. 
Traverse TCI originates in the southwestern corner of Madison County 
95 miles from the Missouri River Valley (hereafter referred to as the 
loess source) and extends 74 miles to the southeast ending 169 miles 
from the major loess source area. Traverse TC2 is parallel to Tra­
verse TCI. It originates in the northeastern corner of Madison County 115 
miles from the source area and extends 75 miles to the southeast ending 
190 miles from the source area. 
Figure 1. Map of south central Iowa showing the location of the field sites along the two linear 
traverses (TCI and TC2) and major soil association areas. SSM is Shelby-Sharpsburg-
Macksburg, AGH is Adair-Giundy-Haig, ASE is Adair-Seymour-Edina, L is Lindley-Keswick-
Weller and C is Clinton-Kcswick-Lindley soil association areas. H is the hydrological 
sites. 
SSM 
JC2 
ASE 
AGH 
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Individual field sites were selected along these two traverses 
(Figure 1). Since one of the objectives of this study was to investi­
gate the effects of internal soil drainage and its significance in pre­
dicting and explaining differences in genetically related loess-derived 
soils, the selection of profiles from similar landscape positions was 
essential. Table 1 and Table 2 contain the individual site location 
and characteristics, respectively, of thirty-nine profiles selected 
along the two traverses. The profiles were separated into four groups 
based on the slope percentage, landscape position, and dominant soil-
forming (parent) material. The four groups are as follows: 
Group 1: Soils derived from loess on the flat divides 
less than 2 percent slope. 
Group 2: Soils derived from loess on the sloping divides, 2 to 
9 percent slope. 
Group 3; Soils derived from loess with the underlying 
paleosol within 3 feet of the soil surface, 2 to 14 
percent slope. 
Group 4 : Soils derived from paleosols, 5 to 14 percent slope. 
Field measurements 
Loess thickness measurements were made using a Giddings hydraulic 
soil coring machine. The thickness of the loess was measured from the 
ground surface to the contact between the loess and the underlying 
non-loess materials. Slope percentages and relative elevations were 
determined from a transit survey of each Individual sits area (TabIs 2) 
One core from each site was wrapped with wax-coated paper to minimize 
moisture depletion, placed into 1 ft x 2 ft unit core boxes, and 
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Table 1. Individual field site location. 
Site 
Traverse No. County Location 
TCI 010 Madison Sec. 31, T.75N., R.29W. 
011 Madison SVPs, SMk, Sec. 31, T.75N., R.29W. 
012 Madison SV%,. SV%, «06, Sec. 31, T.75N., R.29W. 
020 Union NWîg, S0g, NE3s, Sec. 4, T.73N., R.28W, 
021 Union SW^s, SW^s, NE^t, Sec. 4, T.73N., R.28W. 
022 Union S'Vk, SV%, NE%, Sec, 4, T.73N., R.28W. 
030 Clarke SVH, S0s, NEÎj, Sec. 33, T.73N., R.27W. 
031 Clarke SW?s, SI^, NE?s, Sec. 33, T.73N., R.27W. 
032 Clarke ST%, S^s, NEÎs, Sec. 33, T.73N., R.27W. 
040 Clarke SVik, NE^s, SEk, Sec. 12, T.71N., R.26W. 
041 Clarke NW^s, Sl%, Sec. 7, T.71N., R.25W. 
042 Clarke N%, mh, S0g, Sec. 7, T.71N., R.25W. 
050 Decatur NV%, NlJs, NWHi, Sec. 14, T.70N., R.24W. 
051 Decatur N%, SW%, Sec. 14, T.70N., R.24W. 
052 Decatur NW%, SEîg, SW%, Sec, 14, T.70N., R.24W. 
060 Wayne NE%, mH, NW^s, Sec. 10, T.68N., R.22W. 
061 Wayne NEfe, W/h, Sec. 10, T.68N., R.22W. 
062 wâynè IwS, IwS, Sec. 10, T.Ô8N., R.22W. 
070 Wayne SVk, NEÎs, Sec. 23, T.67N., R.21W. 
071 Wayne SWk:, mk» Sec. 23, T.67N., R.21W. 
072 Wayne SWH, NEÎj;, NWk, Sec. 23, T.67N., R.21W. 
TC2 080 Madison NW^i, NEV., NEJfi, Sec. 12, T.77N., R.26W, 
081 Madison mH, NE3S, Sec. 12, T.77N., R.26W. 
082 Madison NW^g, NW^, N]^, Sec. 12, T.77N., R.26W. 
090 Warren SWk, SW^, Sec. 32, T.76N., R.23W. 
091 Warren SW^s, NW^s, SW^, Sec. 32, T.76N., R.23W. 
092 Warren SVkt N0(, SWP, Sec. 32, T.76N., R.23W. 
100 îtarion SWk, S^ , N04, Sec. 25, T.74N., R.21W. 
101 Marion SWk, NE^ , mk. Sec. 25, T.74N., R.21W. 
102 Marion SWk, NE%, NW*(, Sec, 25, T.74N., R.21W. 
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Table 1. Continued 
Site 
Traverse No. County Location 
110 Lucas SE^, SEk, Slfin, Sec. 26 , T.72N., R.20W. 
ill Lucas SWÎS, SEA;, Sec. 26 , T.72N., R.20W. 
112 Lucas SWs, SE%, swk. Sec. 26 , T.72N., R.20W. 
120 Appanoose NEis, N&6, Sec. 7, T.70N., R.17W. 
121 Appanoose NE?6, N%, Sec. 7, T.70N., R.17W. 
122 Appanoose SE%, NEJ«, NE!s, Sec. 7. T.70N., R.17W. 
130 Appanoose SEA;, SWk, NEÎS, Sec. 5, T.69N., R.16W. 
131 Appanoose NE%, SWhi, NE3s, Sec. 5, T.69N., R.16W. 
132 Appanoose NEÎS, SWhi, NE3S, Sec, 5, T.69N., R.16W. 
Table 2. Individual site characteristics. 
Site Profile 
Traverse Ho. Soil Type Group Code 
010 Sharpsburg slcl 1 000 
oil Sharpsburg sicl 2 100 
012 Clarlnda slcl 4 001 
020 Winterset (var) sll 1 000 
021 Macksburg sicl 2 100 
022 Clearfield (var) Kiel 3 010 
030 Clearfield sicl 2 100 
031 Rinda slcl 4 001 
032 Clarlnda sicl 4 001 
040 Halg slcl 1 000 
041 Grundy slcl 2 100 
042 Clearfield (var) isicl 3 010 
050 Halg (var) slcl 1 000 
051 Grundy slcl 2 100 
052 Clarlnda slcl 4 001 
060 Edlna slcl 1 000 
061 Halg sll 1 000 
062 Clarlnda slcl (eroded) 4 001 
070 Edlna sll 1 000 
071 Clearfield (var) sicl 3 010 
072 Lamonl cl 4 001 
080 Macksburg sicl 1 000 
081 Sharpsburg slcl 2 100 
082 Sharpsburg, (var) sicl 3 010 
Natural Drainage V. , Slope 
Classes Code I.* L.P. % 
Mod. Well 
Mod. Well 
Poorly 
Poorly 
Somewhat Poor 
Poorly 
Some^at Poor 
Poorly 
Poorly 
Poorly 
Somewhat Poor 
Poorly 
Poorly 
Somewhat Poor 
Poorly 
Poorly 
Poorly 
Poorly 
Poorly 
Poorly 
Poorly 
Somewhat Poor 
Mod. Well 
Mod. Well 
20 P Su 0.1 
20 P Sh 5.0 
40 P Fts 9.0 
40 P Su 1.0 
30 P Sh 2.5 
40 P Bs 6.0 
30 P NSu 2.0 
40 P/F Bs 5.0 
40 P Fts 13.0 
50 P Su 0.3 
30 P Sh 2.1 
40 P Fts 3.2 
40 P Su 0.1 
30 P Sh 2.0 
40 P Bs 3.0 
40 P Su 0.8 
40 P Sh 2.0 
40 P Bs 4.5 
40 P Su 0.5 
40 P Sh 1.5 
40 P Fts 8.2 
30 P Su 0.2 
20 P Sh 5.0 
20 P Bs 14.0 
Table 2. Continued 
Site 
Traverse No. Soil Type 
Profile 
Group Code 
Natural Drainage 
Classes Code L.P.b 
Slope 
% 
TC2 090 Ladoga sicl 1 000 Mod. Well 20 P/F Su 1.0 
091 Ladoga sil 2 100 Mod. Well 20 P/F Sh 3.0 
092 Lineville sil 4 001 Somewhat Poor 30 P/F Bs 9.0 
100 Haig sicl 1 000 Poorly 40 P Su 0.1 
101 Grundy sicl 2 100 Well 10 P Sh 2.6 
102 Grundy (var) sicl 3 010 Well 10 P Bs 3.1 
110 Haig sil 1 000 Poorly 40 P Su 0.6 
111 Arispe (var) sicl 2 100 Somewhat Poor 30 P Sh 2.5 
112 Clarinda sicl 4 001 Poorly 40 P Fts 6.5 
120 Edina sil 1 000 Poorly 40 P Su 1.0 
121 Pershing sicl 1 000 Somewhat Poor 30 P/F Sh 1.5 
122 Clearfield (var) sicl 3 010 Poorly 40 P Bs 6.5 
130 Edina sicl 1 000 Poorly 40 P Su 0.8 
131 Edina sil 1 000 Poorly 40 P Sh 1.0 
132 Lineville(var) sil 2 100 Somewhat Poor 30 P/F Fts 5.8 
V.I. is vegetatlonal influence;; P and P/F denote Prairie and Prairie-Forest transitional 
derived soils» respectively. 
^L.P. is landscape position; Su., NSu, Sh, Bs, and Fts denote Summit, Narrow Summit, Shoulder, 
Bacfcslope and Footslope landscape positions, respectively. 
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transported to the laboratory for description. After description, 
the cores were allowed to air-dry, after which each horizon was sub­
divided Into smaller segments and placed Into soil sample bags for 
future use. 
Soil drainage classes and codes 
The natural drainage class of each profile was determined based 
on the criteria as outlined In the Soil Survey Manual (1951). The 
drainage classes were coded Into numerical values for later use. The 
codes for each drainage class used are given In Table 2. 
Depth to deoxidized loess 
The depth to deoxidized loess was determined based on the criteria 
set forth for weathering zone terminology In loess by Hallberg et al. 
(1978). 
Water table measurements 
Seven summit and six sideslope sites were chosen for detailed 
geohydrologlcal investigations (Figure 1). The sites were chosen to 
occur in all three of the soil association areas, one in the Shelby-
Sharpsburg-Macksburg association and three sites in the Âdair-Grundy-
Haig and Adair-Seymour-Edlna soil association areas. Plastic PVC-^160 
lîg-lnch diameter pipes were used as observation wells. The wells were 
installed in two positions of the pedon, one in the upper 1/3 portion 
of the B horizon and one in the upper 6 inches of the underlying 
paleosol. The pipes were well perforated using a 1/8-inch diameter 
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power hand drill. Four rows of holes, equally spaced around the pipe 
and approximately 1 Inch apart within each row, were drilled in each 
of the pipes. The bottom of the pipe was stoppered with a rubber stopper 
and the pipes Inserted Into a l%-inch diameter hole drilled with the 
hydraulic soil coring machine. A rubber stopper was also placed in 
the top of the pipe to prevent direct input of water from subsequent 
precipitation. 
Measurements of the water table level in the observation wells 
were made using the Soil Test Model DR 760A^ water level indicator. 
The indicator is battery operated. A needle moves when the end of the 
dropline comes into contact with water that has solutes in it. 
Laboratory Methodology 
The soil samples obtained from each core were ground to pass a 
2mm sieve. A mechanical grinder was used for the loess samples and 
the till samples were ground by hand with a mortar and pestle. The 
samples above 65 inches were subsampled using a sample splitter (Soil-
test Model CL-242A^). These samples were then fine ground to pass a 
100-mesh sieve for determination of total carbon and total and inorganic 
phosphorus. 
^Anonymous, Solltest Engineering Test Equipment. Model DR 760A, 
Solltest, Inc., 2205 Lee Street, Evanston, Illinois. 
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Particle-size analysis 
Particle-size distribution was determined by the pipette method 
(Kilmer and Alexander, 1949). This procedure is also used by the Iowa 
Soil Survey Laboratory. A soil sample was ovendried overnight. Ten 
grams were weighed and placed into a 240 ml baby bottle. Then, 100 ml 
of distilled water, 10 ml of hydrogen peroxide and 5 ml of acetic acid 
were added to the sample. The sample then was boiled for several hours 
to destroy the organic matter. After the sample was cooled, 10 ml of 
calgon solution (972 g of commercial instant calgon, 216 g of Na^CO^, 
and 18 liters of distilled HgO) and enough distilled water were added 
to the sample to obtain a volume of approximately 150 ml in the bottle. 
The bottle was then stoppered and placed on a mechanical shaker overnight 
to disperse the soil particles. Sand-size particles were obtained by 
wet-sieving through 270-mesh sieve and dried in an oven at 105° C 
overnight. The soil suspensions containing the silt and clay particles 
were poured into 1000 ml graduate cylinders, brought to volume with dis­
tilled water, stirred, and the settling time was determined from the 
USDA Standard Size Fraction Chart. Fine silt and clay particles were 
pipetted into a 50 ml sample bottle and allowed to dry in an oven at 
105° C for a minimum of 12 hours. After dryness, the fine silt and clay 
particles were determined. 
The coarse silt fraction was determined by difference 100% - (sand + 
fine silt + clay) = % coarse silt. The maximum percentage of clay in 
the solum, average percentage of clay in the A horizon, and the B/A 
(maximum clay in B horizon/minimum percentage of clay in A horizon) 
ratio were then determined. 
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Hydrogen ion activity (pH) 
Hydrogen Ion activity was determined using a 1:1 soil to water 
ratio. The soil sample (<2 mm) and water were placed in a 25 ml beaker. 
The mixture was stirred and then allowed to settle for 30 minutes, A 
Coming Combination Electrode was placed in the supernatant liquid and 
the pH read on a Beckman Zeromatlc pH meter. 
Total carbon 
Total carbon determinations were run on all soil samples to a depth 
of at least 40 inches. All the samples analyzed were noncalcareous. 
Therefore, the value obtained actually represents the organic fraction 
of the total carbon, since it may be assumed that the carbon is from 
organic sources. Total carbon determinations were run using a 0.240-
0.260 g sample of finely ground soil (<100 mesh) using a Leco Automatic 
70-Second Carbon Analyzer, according to the procedure described by 
Tabatabai and Bremner (1970). Samples of known carbon content were 
used to standardize the Instrument. 
Total phosphorus 
Total phosphorus in the soil samples was determined using the pro­
cedure developed by Dick and Tabatabai (1977) and modified by Walter 
(Nell Walter, Department of Agronomy, Iowa State University, personal 
communication). An air-dried sample weighing between 0.2-0.3 g and 
finely ground to pass a 100-mesh sieve was placed in a glass centrifuge 
tube. Three ml of sodium hypobromlte solution were added and swirled 
for a few seconds. The tubes were then allowed to stand for 5 minutes, 
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swirled again, and placed In a sand bath (270° C) for approximately 
45 minutes, removed, and allowed to cool at room temperature. Four 
ml of distilled water and one ml of formic acid were added to each tube 
and then swirled to remove material that adhered to the sides. Twenty-
five ml of IN were then added by a dispensing burette. All other 
liquids were added with a volumetric pipette. The tubes were then stop­
pered and shaken vigorously to remove all material that adhered to the 
sides and bottom of the tubes during digestion. The tubes were then 
unstoppered and centrlfuged for 15 minutes at a speed of 3000 rpm. 
An aliquot (2 ml) from each tube was pipetted Into a 25 ml volu­
metric flask and 4 ml of ascorbic acid solution were added. Each flask 
was filled with distilled water to volume. The flasks were stoppered 
and the contents mixed vigorously by hand and allowed to stand for a 
minimum of 30 minutes, after which the absorbance of the molybdenum blue 
color was read on a Bausch and Lomb Spectronlc 20 spectrophotometer. 
The instrument was adjusted to a wavelength of 720 nm and a zero setting 
obtained using a blank sample. The absorbance of a series of standard 
phosphorus solutions ranging from 5 to 25 ppm was determined, from which 
a multiplication factor was computed and used in determining the phos­
phorus content of the sample solutions. 
Total phosphorus (TP) of the samples was computed using the follow­
ing equation: 
\ (Absorbance) (multiplication factor) (15) 
TP (ppm) « -e— 
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Inorganic phosphorus 
The inorganic phosphorus content of the samples was determined by 
a modified method of the procedure for determining organic phosphorus 
(Legg and Black, 1955). 
A 1.00 g sample of finely ground (<100 mesh) soil sample was placed 
in a 25x150 mm pyrex test tube. Ten ml of concentrated HCl were added 
to the sample and its contents swirled gently and placed on a stream 
plate for 10 minutes. The final temperature of the solution was approxi­
mately 70° C. The sample was then removed and an additional 10 ml of 
concentrated HCl were added, mixed well, and allowed to stand at room 
temperature for 1 hour. Ten ml of distilled H^O were added to the sus­
pension, the tubes were stoppered and shaken vigorously by hand for 
approximately 1 minute. The suspensions were then centrifuged for 10 
minutes at a speed of 3000 rpm. The extract was poured into a 100 ml 
volumetric flask and the contents diluted to volume with distilled H^O 
and mixed thoroughly. Inorganic phosphorus of the soluion was deter­
mined immediately. A 2 ml aliquot was taken from the flask and placed 
into a 25 ml volumetric flask. Four ml of ascorbic acid were then added 
and the contents brought to volume with distilled H^O and mixed 
thoroughly. The flasks were allowed to stand for 30 minutes after which 
absorbance of the molybdenum blue color was read on a Bausch and Lomb 
Spectronic 20 spectrophotometer. The Instrument was adjusted to a wave­
length of 720 nm and a zero setting was obtained using a blank sample. 
A multiplication factor was computed by obtaining the absorbance value 
of known phosphorus standard solutions ranging from 5 to 25 ppm. 
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The inorganic phosphorus (IP) content was determined using the following 
equation: 
TP - (Absorbance) (multiplication factor) (100 ml) 
' (wt. of sample (g)) (2 ml) 
Organic phosphorus 
The organic phosphorus fraction of the samples was determined by 
subtracting the value obtained using the inorganic phosphorus procedure 
from the value obtained for total phosphorus of the sample. 
Available phosphorus 
Available phosphorus was determined using the procedure of Bray 
and Kurtz (1945) and modified by Miller (1974). This procedure is 
better known as the Bray 1 method. 
Cation-exchange capacity 
The cation-exchange capacity of the soil was determined by the 
Ammônia Electrode Method as described by Miller et al. (1975), A 300-400 
mg sample of air dried soil ground to pass a 2 mm sieve was placed into 
a 50 ml plastic centrifuge tube. Twenty ml of IN NH^OAc buffered at 
pH 7.0 (Chapman, 1965) were added, the sample was stirred with a glass 
stirring rod, stoppered, and allowed to stand at least 12 hours at room 
temperature. The sample was then centrifuged at a speed of 3000 rpm 
for 15 minutes. The supernatant liquid was poured into a 50 ml volu­
metric flask. Fifteen ml of IN NH^Cl were added to the sample. The 
sample was stirred for approximately 1 minute with a glass stirring rod, 
after which it was again centrifuged. Centrifuglng, pouring off the 
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supernatant liquid into the 50 ml flask, and stirring were repeated 
until a negative ammonium oxalate test for calcium was obtained. The 
supernatant liquid in the 50 ml volumetric flask was brought to volume 
with IN NH^Cl and saved for future analysis. 
The ammonium salts were removed by washing the sample successively 
with 20 ml if isopropyl alcohol and centrifuging at a speed of 4000 rpm 
for 10 minutes until a negative silver nitrate test for chloride was 
obtained. Repeating each washing four times was sufficient to remove 
the excess calcium and chloride from the sample. 
After the test for chloride proved negative, a small magnetic stir­
ring bar, 30 ml of distilled water, and 0.5 ml of lOM NaOH were added 
to the sample. The electrode was then quickly fitted into the mouth of 
the test tube at which time the magnetic stirrer and Fisher Accumet 
Model 420 digital pH/ion meter were turned on. The millivolt (mV) read­
ing was then recorded to the nearest tenth after stabilizing. 
A calibration curve was prepared by adding 30 ml of a series of 
standard NH^Cl solutions to 50 ml plastic centrifuge tubes and the iuV 
reading obtained as outlined in the preceding paragraph. These mV 
values were plotted on semi-log 3 cycle log paper with the concentra­
tion of the standard solutions in moles/1 of NH^. The cation-exchange 
capacity (CEC) in meq/lOO g was then computed from the following equation: 
CED (meç/100 g) -
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Exchangeable calcium and magnesium 
The supernatant solution obtained in the CEC procedure was used as 
the bulk solution for determining exchangeable calcium and exchangeable 
calcium plus magnesium. The method used for determining the quantity 
of each was that of EDTA titration (Heald, 1965). Section 68-3.2.1 
outlines the procedure for standardization of the EDTA. 
Exchangeable calcium plus magnesium and exchangeable calcium was 
determined by the procedures as outlined in Sections 68-3.2.2 and 
68-3.2.3, respectively (Heald, 1965). The results were calculated 
using the equations in Section 68-3.2.5 (Heald, 1965), 
Exchangeable magnesium was determined by subtracting the value 
obtained for calcium from that of calcium plus magnesium of the sample. 
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RESULTS AND DISCUSSION 
The loess province of Iowa has been intensely investigated over the 
past five decades. This involved the evaluation of geomorphic, strati-
graphic, geohydrologic, and pédologie conditions of the soils within the 
loess province and their interrelationships. From these investigations 
it was found that loess-derived soils occur in a repetitive pattern on 
the landscape. Since loess has a certain inherent regional uniformity, 
the subsequent soils that form exhibit certain systematic relationships. 
Most of the relationships have been expressed mathematically. Some of 
these functional relationships that have been expressed in mathematical 
prediction equations are presented in Table 3. 
One of the objectives of this study was to reevaluate some of these 
functional relationships and to determine what effect the perched water 
table would have on predicting some of the properties of these soils. 
The depth to the perched water table decreases with distance from the 
loess source area (Ruhe, 1969a and Worcester, 1973). In some soils on the 
flat divides on the eastern end of the loess province in Iowa, the water 
table remains in the soil solum (Ruhe, 1969a and Worcester, 1973). 
Therefore, the internal drainage class of the soils in the loess province 
on the flat and sloping divides reflects the presence or absence of the 
perched water table, and, therefore, is used as a variable in evaluating 
the prediction equations in Table 3. 
Field Measurements 
Loess thickness relationships and trends 
Loess thickness measurements as determined from on-site borings 
are given in Table 4 for the flat and sloping divides along Traverses 
45 
Table 3. Prediction equations for various properties of loess-derived 
soils in Iowa. 
Variables 
Landscape 
Author Equation Dep. Ind. Position 
Hutton Y=1250.5 -- 528.5 log X L.T.* D.^ Su.^ 
Ruhe Y=l/(9.51xl0~^ + 7.99xlO"^X) L.T. D. Su. 
Worcester Y=l/(4.75xlO"^ + 6.51xlO"^X) L.T. D. Su. 
Hutton Y=53.4 - 10.3 log (171-X) C.M.^ D. S.® 
Ulrich Y=20.33 + .192X C.M. D. Su. 
Worcester Y=13.59 + . 227X C.M. D. Su. 
Ulrich + 
Worcester 
Y=70.77 = .224X C.M. L.T. Su. 
Ulrich Y=41.51 - .112X A.C.A^ D. Su. 
Hutton Y=59.53 - .28X A.C.A L.T. S. 
Ulrich + 
Worcester 
Y=11.30 + .134X A.C.A L.T. Su. 
Ulrich Y=.0169X - .463 B/A R.® D. Su. 
Hutton Y=.898 + .00366X B/A R. D. S. 
Ulrich + 
Worcester 
Y=3.78 - .0177X B/A R. L.T. Su. 
Hutton Y">. 30Ô -f .G122X B/A R. L.T. S. 
*Loess thickness in inches. 
^Distance in miles from the loess source (Missouri River Valley). 
'Summit. 
d. 
Clay maximum . 
e 
Sideslope. 
f 
Average clay of A horizon. 
®B/A Ratio. 
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Table 4. Loess thickness, drainage class, and depth to deoxidized loess 
distribution with distance from source area (Missouri River 
Valley) along Traverses TCI and TC2. 
Flat Divides Sloping Divides 
Distance L.T.* DTDlf Distance L.T.a DTDL' 
Site (ml) (In) DRA^ (In), Site (ml) (In) DRA^ (in) 
Traverse TCI 
010 95 156 20 46 Oil 95 136 20 40 
020 106 120 40 37 021 106 124 40 30 
040 126 100 40 34 030 114 50 30 24 
050 140 91 40 36 041 126 66 30 25 
060 155 81 40 43 051 140 87 30 24 
061 155 90 40 39 
070 169 82 40 34 
Traverse TC2 
080 115 167 30 31 081 115 137 20 56 
090 132 120 20 85 091 132 98 20 — —  
100 153 104 40 36 101 153 67 10 37 
110 164 111 40 46 111 164 52 40 28 
120 180 88 40 36 132 190 54 30 40 
121 180 74 30 38 
130 190 66 40 34 
131 190 91 40 39 
^Loess thickness. 
^Drainage class code. 
^Depth to top of deoxidized loess. 
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TCI and TC2. The data show a general decrease in loess thickness with 
distance from the source area on both the flat and sloping divides. 
The loess thickness on the flat divides ranges from 156 inches to 81 
inches from west to east along Traverse TCI and 167 inches to 66 inches 
from west to east along Traverse TC2. The loess thickness on the sloping 
divides ranges from 136 inches to 50 inches and 137 inches to 52 inches 
along Traverses TCI and TC2 from west to east, respectively. 
The loess thickness values on the sloping divides are quite variable. 
This variability can be attributed to the slope aspect, that is, whether 
the loess thickness was measured on the leeward or windward side of the 
divides. The loess deposited on the leeward side of the divide is thicker 
than the loess deposited on the windward side of the divide. The thicker 
loess on the leeward side of the divides is believed to be a result of 
reduced wind velocities after passing over the divide which caused the 
particles to fall to the ground surface. It is believed that on the 
windward side of the divide, the loess is thinner because of erosion 
caused by the prevailing winds. This relationship or loeaa Llilckness 
on the leeward and windward sides of the divide may be seen in Table 4. 
Site 030 and Site 111 on Traverses TCI and TC2, respectively, are on the 
windward side of the divide. The thinnest loess measured along the tra­
verses was at these two sites. The thickness of the loess was found 
to be 50 Inches at Site 030 and 52 inches at Site 111, along Traverses 
TCI and ÏC2, respectively. The loess thickness at the remaining sites on 
the leeward side of the divides along Traverse TC2 decrease systematically 
from west to east. Several investigations, as noted in the background 
chapter of this manuscript, have observed and reported such trends. 
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Some of the investigations have expressed this relationship and other 
relationships in mathematical prediction equations (Table 3). In the 
subsequent paragraphs, this relationship along with maximum clay percent­
age in the solum, B/A clay ratios, and average clay content of the A 
horizon will be re-examined with respect to the natural drainage class 
of the individual profiles. 
The previous investigators proposed mathematical functions based 
on a single independent variable, which, was either distance from the 
loess source or loess thickness. Since all the functional relationships 
noted thus far (Table 3), with the exception of loess thickness, are 
related to the movement of water through the profile, the natural drain­
age class of the profiles was used as an independent variable. The 
natural drainage class (hereafter denoted as DRA) was coded into numeri­
cal values (Table 2) for use in least squares analyses. 
A series of regression equations for predicting loess thickness on 
the flat divides are presented in Table 5. Four independent variables 
are utilized in a simple linear, logarithmic, or multiple linear regres­
sion model. The series of equations in Model A represent fifteen sites 
on the flat divides from the two linear traverses of this study. The 
equations of Model E include six additional sites which lie along an 
extension of Traverse TCI. They are from a study conducted by Worcester 
(1973). The observed loess thickness values (Y) were rearessed on the 
coded values for DRA, depth to deoxidized loess (hereafter denoted as 
DTDL), and distance from the source area (denoted as Dist-mi) to 
Table 5. Regression equations for prediction of loess thickness on the flat divides. Models A 
and E.& 
Model and 9 STD DEV 
Number Regression Equation R2 (in) 
A-1.1 Y = 186,38 - 2.32 DRfi .361* ±23.64 
A-1.2 Y = 344.52 - 67.95 In DBA .353* ±23.79 
A-1.3 Y = 85.37+0.42 DTDL .037 ±29.02 
A-1.4 Y = 25.11 + 21.09 In DTDL .031 ±29.11 
E-1.1 Y = 476.03 - 10.02 DFA .668** ±88.72 
E-1.2 Y = 961.22 - 239.26 In DRA .755** ±76.28 
E-1.3 Y = 82.31 + 1.06 DTDL ,863** ±56.96 
E-1.4 Y = -512.83 + 172.48 In DTDL .858** ±58.04 
A-3.1 Y = 217.04 - 0.76 Dist-Mi .654** ±17.40 
A-3.2 Y - 646.09 - 108.89 In Dist-Mi .675** ±16.85 
A-3.4 Y = 660.96 - 93.07 In Dist-Mi - 26.36 In DRA .714** ±16.45 
E-3.1 Y = 452.26 - 2.31 Dist-Mi .762** ±75.14 
E-3.2 Y - 1055.92 - 191.81 In Dist-Mi .960** ±30.67 
E-3.4 Y = 1052.62 - 197.48 In Dist-Mi + 8.92 In DRA .960** ±31.42 
^Extension of Traverse TCI utilizes six sites from Worcester (1973). 
and * denote significance at the 1 and 5 percent levels, respectively. 
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determine the relative importance of each variable if placed into a 
multiple regression model. 
2 2 The coefficient of determination (r ) or (R ) designates that 
proportion of the variance of (Y) that can be attributed to its linear 
2 
regression on (X). The coefficient of determination (r ) generally is 
associated with one Independent variable (simple linear regression). 
2 The coefficient of determination (R ) generally is associated with two 
or more independent variables (multiple linear regression). However, 
since both expressions represent the coefficient of determination, only 
2 R will be utilized throughout the remainder of this manuscript. 
2 
By observing the R values and standard deviations (STD DEV) of 
(Y) in the different models in Table 5, the relative importance of each 
variable in explaining the variation in loess thickness may be assessed. 
The simple linear regression equations of Model A show that the distance 
from the loess source is more Important than DRA which, in turn, is 
more important than DTDL in explaining the variation of loess thickness. 
2 
Tué R VttlucS âîTê .654"", ,361*", âîîu .037, irsspectivdy. Whsn 
thickness was regressed on the natural logarithm (hereafter denoted as 
In) of DRA, DTDL, and Dist-mi, the variable's capability of explaining 
variation reduced In this order: In Dist-mi > In DRA > In DTDL. The 
2 
R values are .675**, .353*, and .031, respectively. 
2 
The equations for Model E are also listed in Table 5. The R 
values of the equations for Model E are higher than those for Model A. 
These equations also show that distance from the loess source is the 
most Important variable for explaining loess thickness. However, the 
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DTDL variable explains more variation in loess thickness than the DM 
variable, these effects are reversed in the Model A series. The standard 
2 deviations within Model A or E series usually decrease as the R values 
increase. 
When the In DRA variable is combined with the In Dist-mi variable 
In a multiple regression equation, more of the variability of the data 
2 
could be explained as indicated by the higher R values and reduced 
standard deviations. 
The regression statistics and the levels of significance of each 
variable used In the regression equation of Models A and E are given in 
Table 6. The variables as used in the simple linear equations of Model 
E are all significant at the 1 percent level. When the variables In 
2 
DRA and In Dist-Mi were used in a multiple regression equation, the R 
values increased slightly over the simple linear regression equations. 
The variable In DRA failed to reach the 20 percent level of significance. 
This indicates that there is little or no relationship between the vari­
able and loess thickness as used in the multiple regression model. 
However, there also may be problems with intercorrelation between the 
variables. This effect is shown in Table 7a which lists the correlation 
coefficients (r) values between the variables used in the regression 
equations. The data show that the variable DRA and Dist-mi are signifi­
cantly correlated at the 10 and 1 percent levels for the data set used 
in formulating the equations of Model A and E, respectively. These 
high correlation coefficients indicate that there may be problems with 
intercorrelation if both of the variables are placed in the same equation. 
Table 6. Regression statistics for loess thickness on selected variables on the flat divides. 
Model Variable 
Regression 
Coefficient 
(bi) Model* Variable 
Regression 
Coefficient 
(bi) 
A-1.1 DM -2.32* E-1.1 DRA -10.02** 
A-1.2 In DRA -67.95* E-1.2 In DRA -239.26** 
A-1.3 DTDL 0.42 E-1.3 DTDL 1.06** 
A-1.4 in DTDL 21.09 E-1.4 In DTDL 172.48** 
A-3.1 Dlst-Ml -0.76** E-3.1 Dist-Mi -2.31** 
A-3.2 In Dist-Mi -10&.89** E-3.2 In Dist-Mi -191.81** 
A-3.4 In Dist-Mi -93.07** E-3.4 In Dist-Mi -197.48** 
In DRA -26.36 In DRA 8.92 
Extension of Traverse TCI utilizes six sites from Worcester (1973). 
and * denote significance at the 1 and 5 percent levels, respectively. 
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Table 7a. Simple correlation coefficients between variables used In 
formulating the equations for predicting loess thickness, 
Models A and E. 
Between Variable Model Model 
Loess-ln - Dlst-Ml 
DBA 
DTDL 
Dlst-Ml - DRA 
DTDL 
—.808** 
-.601** 
.192 
.484++ 
-.183 
-.873** 
—.818** 
.929** 
.866** 
-.677** 
DRA - DTDL —.640** -.637** 
®n=15, observations from Traverses TCI and TC2. 
^n=21, extension of Traverse TCI utilizing six sites from Worcester 
(1973). 
**, *, and tt denotes significance at the 1, 5, and 10 percent 
levels, respectively. 
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Intercorrelation tends to reduce the ability of variables in explaining 
the variance of (Y) when used in a multiple-variable model as compared 
to a single-variable model. It must be pointed out here that most of the 
soils that were studied along Traverses TCI and TC2 were formed in 
deoxidized loess and were either somewhat poor or poorly drained. This 
2 
would explain the low R values for the regression equations of Models 
A-1.1, A-1.2, A-1,3, and A-1.4. The values are .361*, .353*, ,037, 
and .031, respectively. The regression equations of Models E-1,1, 1,2, 
1.3, and 1.4 include four well-drained sites, one moderately well-drained 
and one somewhat poorly drained site which lie along an extension of 
Traverse TCI. The depth to deoxidized loess is also much greater at 
these sites. The profiles are from a study conducted by Worcester (1973). 
The relationship between loess thickness and DRA and DTDL is more pro-
2 
nounced in these equations. This is shown by the significant R values 
of .668**, .755**, .863**, and .858** at the 1 percent level for the 
equations of Model E-1.1, E-1.2, E-1.3, and E-1.4, respectively. The 
variables DRA and DTDL do not contribute much toward explaining the 
variability in loess thickness measurements with distance from the 
loess source. However, the relationship between loess thickness and 
DRA and loess thickness and DTDL does indicate trends that substantiate 
findings in relation to some of the properties of the soils as reported 
by previous investigators of the loess province in Iowa. The regression 
equations of Models A-1.1, A-1.2, E-1,1, and E-1.2 infer that as loess 
thickness decreases the soils of this study on the flat divides become 
poorly drained. The regression equations of Models A-1.3, A-1.4, E-1.3, 
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and E-1.4 infer that as loess thickness decreases the depth to deoxidized 
loess decreases. These findings concur with those reported by Ruhe 
(1969a). 
Plots of the observed loess thickness values in inches versus the 
distance from the loess source in miles from the logarithmic regression 
equations for Models A-3.2 and E-3.2 are shown in Figures 2 and 3, 
respectively. The points lie close to the regression line and are sig-
2 
nifleantly correlated at the 1 percent level. The R values are .675** 
and .960**, respectively. These values indicate that 67.5 and 96.0 
percent of the variation in loess thickness on the flat divides can 
be attributed to its regression on the natural logarithm of the distance 
from the loess source. 
The thickness of loess on the sloping divides may be described by 
the Equation Y = 198,08 - 0,83X (Model 1-3.1). where Y is loess thickness 
in Inches and X is distance from the loess source in miles. The equa­
tion has an R^ value of .479* and a STD DEV of ±26.84 Inches. A plot 
of the observed loess thickness values in Inches versus distance from 
the loess source in miles is shown in Figure 4. The points lie close 
to the regression line and are significantly correlated at the 5 percent 
2 level. The R value indicates that 47.9 percent of the variation in 
loess thickness on the sloping divides can be attributed to its regres­
sion on the distance from the loess source. The regression line indi­
cates that as the distance from the loess source Increases, loess thick­
ness on the sloping divides decreases. These findings are in agreement 
with Ulrich (1949). 
Figure 2. Loess thickness versus distance from source area on the flat 
divides, Model A-3.2. 
Figure 3. Loess thickness versus distance from source area on the flat 
divides, Model E-3.2 (including six sites from Worcester, 
1973). 
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Figure 4. Loess thickneag versus distance from source area on the 
sloping divides 5 Model 1-3.1. 
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The equation of loess thickness versus the natural logarithm of 
distance from the loess source referred to in the preceding paragraphs is 
similar to the equation proposed by Button (1947). They are both expo­
nential equations. The equations differ considerably from the equations 
proposed by Worcester (1973) and Ruhe (1969a) which are hyperbolic 
equations. The equations developed from this study and those proposed by 
Button (1947) and Ruhe (1969a) are based on straight line linear traverses, 
Worcester's (1973) equation was based on a curvilinear traverse. The 
curvilinear alignment of Worcester's traverse was based on loess thick­
ness contours and, as such, were thought to be a better representation 
of loess depositional patterns. 
Solutions to the loess thickness equations of Model A-3,2, A-3.4 and 
the equations proposed by Button (1947) and Worcester (1973) are listed in 
Table 7b. The computed values for Worcester's (1973) equation and Model 
A-3.2 for the sites along Traverses TCI and TC2 are almost equal. In 
fact, the calculated values from Worcester's C1975) equation and Model 
A-3.2 are equal at Sites 010 and 070 along Traverse TCI and Site 080 
along Traverse TC2, The values are 150 inches, 87 Inches, and 126 Inches, 
2 
respectively. The calculated H values as determined by the sum of the 
^ 2 deviations squared Z(Y-Y) divided by the total corrected sum of squares 
2 
of the dependent variable (Ey ) and shown in Table 7b are also very close 
7 in value. The R' values are .677 and .675 for Worcester's (1973) equation 
and Model A-3.2, respectively. These values show that 67.7 and 67.5 
percent of the variation in loess thickness can be attributed to its 
regression on distance from the source area. 
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Table 7b. Comparison of observed loess thickness values, calculated _ 
loess thickness values ($), coefficient of determination (R ) 
and coefficient of nondetermination (1-R ) values from various 
prediction equations for soils on the flat divides. 
Calculated Values and Deviation of Each Equation 
Observed 
Distance L.T.^ Worcester^ Hutton^ A-3.4® 
Site 
(mi) 
X 
(in) 
Y Y (Y-Y) Y (Y-Y) 
A 
Y (Y-Y) 
A 
Y (Y-Y) 
Traverse TCI 
010 95 156 150 6 205 49 150 6 158 2 
020 106 120 135 15 180 60 138 18 130 10 
040 126 100 115 15 140 40 119 19 114 14 
050 140 91 104 13 116 25 108 17 104 13 
060 155 81 94 13 93 12 97 16 94 13 
061 155 90 94 14 93 3 97 7 94 4 
070 169 82 87 5 73 -9 87 5 86 4 
Traverse TC2 
080 115 167 126 -41 161 —6 129 -38 130 -37 
090 132 120 110 -10 130 10 114 —6 128 8 
100 153 104 96 —8 96 -8 98 —6 96 —8 
110 164 111 90 -21 80 -31 91 -20 89 -22 
120 180 88 82 -6 58 -30 81 -7 80 8 
121 180 74 82 8 58 -16 81 7 88 14 
130 190 69 78 9 46 -23 75 6 75 6 
131 190 91 78 -13 46 -45 75 -16 75 -16 
Z(Y-Y) 
1-R2 
R2 
2 3681 
.323 
.677 
13331 
>1.000 
0 
3646 
.325 
.675 
3188 
.286 
.714 
^Loess thickncss. 
'^Worcester equation (1973). 
^Hutton equation (1947). 
^Coleman equation given in Table 5 (n=15). 
^Coleman multiple regression equation given in Table 5 (n=15). 
61 
Table 7c. Comparison of observed loess thickness and calculated loess 
thickness values, coefficient of determination (R^) and 
coefficient of nondeterminâtion (1-R^) values from various 
prediction equations for soils on the flat divides. 
Calculated Values and Deviations of Each Equation 
Observed Worcester^ Hutton^ E-3.2^ E~3.4® 
Distance L.T.^ 
Site (mi) (in) Y (Y-Y) Y (Y-Y) Y (Y-Y) Y (Y-Y) 
Traverse TCl 
002^ 11,7 606 809 203 686 80 579 -27 582 -24 
003^ 20.5 538 553 15 557 19 481 -57 482 -56 
004^ 34.7 353 366 13 436 83 374 21 371 18 
005^ 47.8 282 279 -3 363 81 313 31 309 27 
006^ 68.4 197 203 6 281 84 246 49 246 49 
ooyf 84.4 165 168 3 232 67 206 41 208 43 
010 95 156 150 6 205 49 182 26 180 24 
020 106 120 135 15 180 60 161 41 164 44 
040 126 100 115 15 140 40 128 28 130 30 
050 140 91 104 13 116 25 108 17 110 19 
060 155 81 94 13 93 12 88 7 90 9 
061 155 90 94 14 93 3 88 -2 90 0 
070 169 82 87 5 73 -9 72 -10 72 -10 
Traverse TC2 
080 115 167 126 -41 161 -6 146 -21 150 -17 
090 132 120 110 -10 130 10 119 -1 115 -5 
100 153 104 96 -8 96 —8 91 -13 92 -12 
110 164 111 90 -21 . 80 -31 78 -33 78 -33 
120 180 88 82 -6 58 —30 60 -28 60 -28 
121 1.80 74 82 -8 58 -16 60 -14 57 -17 
130 190 69 78 9 46 -23 49 -20 49 -20 
131 190 91 78 -13 46 -45 49 -42 49 -42 
E(Y-Y ) 2  45338 45087 17889 17753 
1~R2 .101 .100 .040 .040 
R2 .899 .900 .960 .960 
Loess thickness. 
b 
Worcester equation (1973). 
'^button equation (1947). 
'^Coleman equation given in Table 5 (n=21). 
^Colenian multiple regression equation given in Table 5 (n=21). 
f 
Extension of Traverse TCI utilizing six sites from Worcester (1973). 
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A-3.2 and Model E-3.2, utilizing data presented by Button (1948) and 
Worcester (1973) are listed in Table 7d. Solving the equation of Model 
2 
A-3.2 using data presented by Button (1948) produced an R value of .402 
indicating that 40.2 percent of the variation in loess thickness is 
being explained. Utilizing data presented by Worcester (1973) in solv-
2 ing the equation of Model A-3.2 produce an R value of .673, indicating 
that 67.3 percent of the variation in loess thickness is being explained. 
The coefficient of nondetemination when solving the equations using 
Button (1948) and Worcester (1973) data resulted in values of ,595 and 
.327, respectively. These values show that 59.5 and 32.7 percent of the 
variation is not being explained. This equation was formulated using 
data collected from south central Iowa beginning 95 miles from the source 
area. The use of the equation of Model A-3.2 in predicting loess 
thickness near the source area results in a substantial underestimation 
of the loess thickness. 
The solution to the prediction equation of Model E-3.2 using 
Button's (1948) and Worcester's (1973) data produced R^ values of .920 
and .977, respectively. These values indicate that this equation is 
much better in predicting the thickness of loess in a southeasterly 
direction away from the bluffs adjacent to the Missouri River Valley 
(source area). The solution to the regression equation for predicting 
loess thickness on the sloping divides is presented in Table 7e. The 
largest difference between the calculated and observed loess thickness 
on the sloping divides was 53 inches at Site 030 on Traverse TCI and 
the smallest difference was 4 inches at Site 101 on Traverse TC2. 
Table ?d. Comparison of observed loess thickness and distance from the loess sgurce as reported by 
Button (1948) and Worcester (1973) with calculated loess thickness (Y), coefficient of 
determination (R^), and coefficients of nondetermination (1-R ) values using the predic­
tion equations of Model A-3.2 and Model E-3.2 for the flat divides. 
Button Data® Coleman Equations Worcester Data^ Coleman Equations 
Dist.c O.L.T.d A-3.2® E-3.2^ Dist? O.L.T.^ A-3.2® E-3.2^ 
(mi) (in) — — : (mi) (in) — 
A 
X Y Y (Y-Y) Y (Y-Y) X Y Y (Y-Y) Y (Y-Y) 
10.25 680 392.7 -287.3 609.5 -70.5 11.7 606 378.2 -227.8 584.1 -21.8 
20.5 603 317.2 -285.8 476.6 -126.4 20.5 538 317.2 -220.8 476.6 -61.4 
33.0 483 265.4 -217.6 385.2 -97.7 34.7 353 259.9 -93.1 375.6 22.6 
55.0 338 209.7 -128.3 287.3 -50.7 47.8 282 225.0 -57.0 314.2 32.2 
65.5 284 190.7 -93.3 253.8 -30.2 68.4 197 186.0 -11.0 245.4 48.4 
83.5 242 164.3 -77.7 207.2 -34.8 84.4 165 163.1 -1.9 205.1 40.1 
88.0 186 158.6 -27.4 197.1 11.1 95.5 158 149.6 —8.4 181.4 23.4 
98.5 169 146.3 -22.7 176.1 7.1 116.2 142 128.3 -13.7 143.8 1.8 
117.5 144 127.1 -16.9 141.7 -2.3 136.7 111 110.6 -0.4 112.6 1.6 
155.0 102 96.9 -5.1 88.5 -13.5 148.5 100 101.6 1.6 96.8 -3.2 
167.5 95 88.5 -6.5 73.7 -21.3 160.5 93 93.4 0.4 81.8 -11.1 
173.2 77 84.8 7.8 67.2 -9.7 
E(Y-Y) 244395 .68 36000.92 113008 .67 10524. 27 
1-R2 .595 0. 088 .327 .030 
R2 .405 
• 
912 .673 .970 
^Button (1948). 
^Worcester (1973). 
^Distance. 
"^Observed loess thickness. 
^Coleman equation given in Table 5 (n=15). 
^Coleman multiple regression equation given in Table 5 (n=21). 
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Table 7e. Comparison of observed loess thickness and calculated loess 
thickness values from various prediction equations, sloping 
divides. 
Distance Observed 
(mi) (in) 1-3.1 
Site X Y Y (Y-Y) 
Traverse TCI 
Oil 95 136 119 16 
021 106 124 110 14 
030 114 50 103 53 
041 126 66 93 27 
051 140 67 82 15 
Traverse TC2 
081 115 137 102 -35 
091 132 98 88 -10 
101 153 67 71 4 
111 164 52 62 10 
132 190 54 40 -14 
Z(Y-Y)2 5852 
1-r2 .522 
r2 ,478 
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The coefficient of nondetermination was found to be ,522, indicating 
52.2 percent of the variation in loess thickness on the sloping divides 
is not being explained. 
Maximum clay relationships and trends 
A series of equations for predicting maximum clay (Max-Clay) values 
in the solum on the flat divides is presented in Table 8. The equations 
of Model F Include six additional sites which lie along an extension of 
Traverse TCI. They are from a study conducted by Worcester (1973). The 
maximum clay values were regressed on the same Independent variables used 
in the equations for loess thickness, with the addition of loess thick­
ness (denoted as Loess-in) as an independent variable, to obtain the 
relative importance of each variable in a multiple model. Utilizing 
the technique employed in the loess thickness prediction equations, the 
relative importance of the variables for explaining variation of maxi­
mum clay values may be assessed. The variables as used in the equations 
of Model B decreased in effectiveness as follows; Loess-in > DBA > 
Dlst-Ml > DTDL. The values are ,499**, .480**, .445**, and .175^^, 
respectively. The natural logarithmic version of these variables showed 
2 
the same general trend. The R values are .590**, .472**, .453**, and 
.177 , respectively. The prediction equations for Model F as listed 
in Table 8 showed the following trend in relation to relative Importance: 
Dlsc-Ml > DRA > Loass=in > DTDL. The values are ,834**» »S0?**, 
.713**, and .446**, respectively. The natural logarithmic version showed 
a trend of relative importance to be of the order or In Loess-in > 
Table 8. Regression equations for predicting maximum clay in the solum on the flat divides. Models 
B and F.^ 
2 STD DEV 
Model Regression Equation R (%) 
B-1.1 Y=30.07 + 0.46 DRA ,480** ±3,63 
B-1.2 Y«-1.10 + 13.38 In DRA .472** ±3,66 
B-1.3 Y=52.94 - 0.16 DTDL .175tt ±4,58 
B-1.4 Y«77.97 - 8.55 In DTDL .177tt ±4.57 
F-1.1 Y=25.74 + 0.56 DRA .807** ±3,48 
F-1.2 Y=1.27 + 12.61 In DRA .796** ±3,57 
F-1.3 Y«46.14 - 0.04 DTDL .446** ±5.88 
F-1.4 Y«71.19 - 7.14 In DTDL .558** ±5.26 
B-3.1 Y«60.07 - 0.13 Loess-in .599** ±3.19 
B-3.2 Y«113,09 - 14.47 In Loess-in .590** ±3,22 
B-3.3 Y=47.85 - 0.10 Loess-in -h 0,24 DRA .681** ±2,96 
B-4.1 Y«30.44 +0.11 Dist-Mi ,445** ±3.75 
B-4.2 Y=-29.27 + 15.19 In Dist-Mi .453** ±3.73 
B-4.3 Y«9.27 + 0.08 Dist-Mi + 7.00 In DRA .565** ±3,46 
F-3.1 Y—50.30 - 0.04 Loess-in .713** ±4.24 
F-3.2 Y«97.80 - 11.17 In Loess-in .854** ±3.02 
F-3,4 Y«3.24 + 0.14 Loess-in + 15.07 In DRA - 0.07 Loess-in x In DRA .903** ±2.60 
F-4.,1 Y=27.69 +0.12 Dist-Mi ,834** ±3.24 
F-4.2 Y=1.47 + 8.98 In Dist-Mi .787** ±3.68 
F-4.,3 Y=14.72 +0.09 Dist-Mi + 5.24 In DRA .874** ±2.90 
^'Extension of Traverse TCI utilizing six sites from Worcester (1973). 
*, aiDid tl' denote significance at the 1, 5, and 10 percent levels, respectively. 
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In DRA > In Dist-Mi > In DTDL, with R^ values of .854**, ,796**, ,787**, 
and .558**, respectively. The addition of the variable DRA or In DRA 
into an equation with either Loess-in, In Loess-in, Dist-Mi, or In 
2 Dist-Mi increased R values and will, therefore, account for more of the 
variation. The variables Loess-in, Dist-Mi, and DTDL were not used in 
the same equations (Table 8) due to high intercorrelations between these 
variables (Table 9). If two of these variables are placed into the same 
equation, the gain in explaining the variance of Y is usually small com­
pared with the single-variable model. Also, the variables DRA and DTDL 
were not used in the same equation for the reason stated above. 
The regression statistics for the equations proposed for predicting 
the maximum clay values in the solum on the flat divides are given in 
Table 10. Regression coefficients of all variables in the simple linear 
equations of Model F are significant at the 1 percent level. The equa­
tion of Model F-3.4 shows that the variable In DRA and its interaction 
with the variable Loess-in have significant effects at the 1% level 
2 
on Hax-Clay although their addition only increased the R value from 
,834** to .866**. The equation, including the variables Dist-Mi and 
In DRA, Model F-3.4., shows that, when used together, the variables 
are still quite effective in explaining the variation present. They 
are significant at the 1 and 5 percent levels, respectively. 
Plots of the observed maximum clay values in percent versus loess 
thickness in inches for the simple linear regression equation of Model 
B-3.1 and the logarithmic equation of Model F-3.2 are shown in Figures 
5 and 6, respectively. The points lie close to the regression line and 
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Table 9. Simple correlation coefficients between selected variables of 
loess-derived soils 1 on the flat and sloping divides. 
Flat Divide^ Flat Divide^ Sloping Divide^ 
Between Variable . r r r 
Loess-in and Dist-Mi -0.808** -0,873** -0.692* 
Max-Clay and Loess-in -0.774** -0.844** -0,063 
Dist-Mi 0.667** 0,913** 0.339 
AVC-AP and Loess-in 0.356t 0,183 0,313 
Dist-Mi -0.594* -0.485* -0.527t 
B/A and Loess-in -0.578** -0.637** -0.327 
Dist-Mi 0.650** 0.810** 0.673* 
Max-Clay 0.737** 0.850** 0,587tt 
AVC-AP -0,858** -0.787** -0.764** 
DBA and Loess-in -0.601** -0.818** -0.228 
Dist-Mi 0.484tt 0.866** 0,091 
Max-Clay 0.693** 0.898** 0,060 
B/A 0.532* 0.754** 0.117 
DTDL -0,640** -0.637** -0.463tt 
*n=15. Sites from along Traverse TCI and TC2. 
^n=21, Includes six sites from Worcester (1973), 
^n=10, Sites from along Traverse TCI and TC2. 
**, *, tt, and t denote significance at the 1, 5, 10, and 20 percent 
levels, respectively. 
Table 10. Regression statistics for predicting maximum clay in the solum on selected variables on 
the flat divides. 
Regression Regression 
Coefficient Coefficient 
Model Variable (bl) Model Variable (bi) 
B-l.I DM 0.46** F-1.1 DRA 0.56** 
B-1.2 In DRA 13.38** F-1.2 In DRA 12.61** 
B-1.3 DTDL -0.16tt F-1.3 DTDL —0•04** 
B-1.4 In DTDL -8.55tt F-1.4 In DTDL —7.14** 
B-3.1 Loess-in -0.13** F-3.1 Loess-in —0.04** 
B-3.2 In Loess-in -14.47** F-3.2 In Loess-in -11.17** 
B-3.3 I^ess-in -0.10* F-3.4 Loess-in 0.14** 
DRA 0.24t In DRA 15.07** 
Loess-in* In DRA -0.07** 
B-4.1 Dist-Mi 0.11** F-4.1 Dist-Mi -0.12** 
B-4.2 In Dist-Mi 15.19** F-4.2 In Dist-Mi 8.98** 
B-4.3 Dist-Mi O.OB* F-4.3 Dist-Mi 0.09** 
In DRA -7.00tt In DRA 5.24* 
**, *» tt, and t denote significance at the 1, 5, 10, and 20 percent levels, respectively. 
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2 
are significantly correlated at the 1 percent level. The R values are 
.599** and .854**, respectively. These values show that 59.9 and 85.4 
percent of the variation in maximum clay can be explained using these 
models and that as loess thickness increases, maximum clay in the solum 
decreases. However, the multiple regression equations of Models B-3,3 
and F-3.4 account for 68.1 and 90.3 percent of the variation present 
(Table S). These values show that the multiple regression equations 
are more effective in accounting for the variability of Max-Clay than 
are the simple equations. Plots of the observed maximum clay values 
against distance from the loess source in miles are shown in Figures 7 
and 8 for the simple linear equations of Models B-4.2 and F-4.1, 
respectively. The points are in close proximity to the regression line 
2 
and are significantly correlated at the 1 percent level. The R values 
for Models B-4.2 and F-4.1 show that the equations account for 45.3 and 
83.4 percent of the variation present. However, the multiple regression 
models of B-4.4 and F-4.3 (Table 8) will account for 56.5 and 87.4 
percent of the variation present, which indicate that the multiple 
regression models are more effective in predicting the amount of maxi­
mum clay In the profiles along the traverses. 
A comparison of the observed maximum clay values obtained from 
the sites of this study and the calculated maximum clay values C^), 
2 
coefficient of determination (R ) and coefficient of nondeterminâtion 
2 (1-R ) from the use of prediction equations proposed by other investi­
gators are presented in Table 11a. The data show that all of the 
2 
equations fit the observed maximum clay values very poorly. The R 
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Table Ha. Comparison of observed maximum clay values obtained from this study and the calculated 
maximum clay values (Y), coefficient of determination (r2), and coefficient of nondeter-
mination (1-R^) values from prediction equations proposed by other investigators. 
Calculated Values and Deviations of Each Equation 
Observed •L Ulrich and 
Max-Clay Ulrich Worcester Worcester^ 
% Distance L.T. 
Site Y (mi) (Y-Y) Y (Y-Y) (in) Y (Y-Y) 
010 38.4 95 38.6 0.2 35.2 -3.2 156 35.8 -2.6 
020 46.8 106 40.9 -5.9 37.6 -9.2 120 43.9 -2.9 
040 42.0 126 44.5 2.5 42.2 0.2 100 48.4 6.4 
050 51.6 140 47.2 -4.4 44.9 -6.7 91 50.4 -1.2 
060 45.4 155 50.1 4.7 48.5 3.1 81 52.6 7.2 
061 51.8 155 50.1 -1.7 48.5 -3.3 90 50.6 -1.2 
070 52.9 169 52.8 -0.1 51.9 -1.0 82 52.4 -0.5 
080 39.8 115 42.4 2.6 39.7 -0.1 167 33.4 —6.4 
090 40.6 132 45.7 5.1 43.6 3.0 120 43.9 3.3 
100 46.5 153 49.7 3.2 48.3 1.8 104 47.5 1.0 
110 43.5 164 51.8 8.2 50.8 7.2 111 45.9 2.4 
120 52.0 180 54.9 2.9 54.4 2.4 88 51.1 —0.9 
121 46.6 180 54.9 8.3 54.4 7.8 74 54.2 7.6 
130 51.7 190 56.8 5,1 56.7 5.0 69 56.0 4.3 
131 48.1 190 56.8 8.7 56.7 8.6 91 50.4 2.3 
_ /\ 9 Z(Y-Y)' 282.49 390,96 252.06 
1-R2 .856 1.00 .763 
R2 .144 0 .237 
^Ulrich equation (1949), Table 3. 
^Worcester equation (1973), Table 3. 
'iJlrich and Worcester equation. Table 3. 
^Loess thickness. 
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value for Ulrich's (1949) equation was found to be .144, Indicating 
that the equation accounts for 14.4 percent of the variation present. 
Using Worcester's (1973) equation, the deviations from regression (9-Y)^ 
was found to be greater than the sum of squares of the deviations from 
2 the mean for the observed values (Ey ) which resulted in a very poor 
fit of the data. 
A comparison of observed maximum clay values reported by Button 
(1948) and Ulrich (1949) with calculated maximum clay values using the 
equations of Model F-3.2 and F-4.1 is presented in Table lib. The data 
show that the equations of Model F-3.2 and F-4.1 adequately fit the 
2 data presented by Button (1948) and Ulrich (1949). The R value com­
puted from Button's (1949) data using Model F-3.2 and F-4.1 is .584 and 
.775, respectively. These values indicate that 58.4 and 77.5 percent of 
the variation in the maximum clay values are being explained. Ulrich's 
2 (1949) data produced R values of .719 and .733 using the equations of 
Model F-3.2 and F-4.1, respectively. These values show that 71.9 and 
73.3 percent of the variation is being explained. 
Table 11c lists the calculated maximum clay values, coefficient of 
2 2 determination (R ) values, and coefficient of nondetermination (l-R ) 
values for the equations of Models F-3.2, F-3.4, F-4.1, and F-4.3 from 
data presented by Worcester (1973), The data show that all of the equa-
2 tions account for over 70 percent of the variation present. The R 
values are .876, .706, .911, and .899 for the equations of Models F-3.2, 
F-3.4, F-4.1 and F-4.3, respectively. These findings suggest that the 
equations for predicting maximum clay formulated from this study predict 
Table lib. Comparison of observed maximum clay values as reported by Button (1948) and Ulrich (1949) 
with calculated maximum clay values using the equation of Models F-3.2 and F-4.1. 
Button Data^ Coleman Equation^ Ulrich Data^ Coleman Equation^ 
Observed 
, Max-Clay 
Dist.L.T.® 7, 
(mi) (in) Y 
F-3.2 F-4.1 
Observed 
, Max-Clay 
Dist. L.T.® % 
(mi) (in) Y 
F-3.2 F-4.1 
Y (Y-Y) Y (Y-Y) Y (Y-Y) Y (Y-Y) 
20 603 30.4 26.3 -4.1 30.1 -0.3 37 468 30.2 29.1 -1.1 32.1 1.9 
55 338 33.0 32.8 -0.2 34.3 1.3 109 130 40.1 43.4 3.3 40.8 0.7 
98 169 37.2 40.5 3.3 39.4 2.2 129 112 45.5 45.1 -0.4 43.2 -2.3 
155 102 41.6 46.1 4.5 4().3 4.7 143 105 49.5 45.8 -3.7 44.8 -4.7 
170 95 53.2 46.9 -7.3 4H.1 -5.1 173 90 52.4 47.5 -4.9 48.4 -4.0 
Z(Y-Y)2 101.28 54.72 49.96 47.48 
I-R2 .416 .225 .281 .267 
R2 .584 .775 .719 .733 
^Data from Button (1948). 
^Equation from Table 8. 
^ata from Ulrich (1949). 
^oess thickness. 
Table 11c. Comparison of observed maximum clay values as reported by Worcester (1973) and calcu­
lated maximum clay values using the equations of Models F-3.2, F-3.4, F-4.1, and F-4.3 
for soils on the flat divides. 
Worcester Data^ Coleman Equations 
Observed 
A Max-Clay F-3.2 F-3.4^ F-4.1 F-4.3C 
Tv-î el- T T ^  V 
.u • X • f Vo A A A A A A (mi) (in) DBA Y Y (Y-Y) Y (Y-Y) Y (Y-Y) Y (Y-Y) 
12 606 10 28.7 26,2 -2.5 34,7 6.0 29.1 0.4 27.9 —0.8 
20 538 10 29.9 27.6 -2.3 34.8 4.9 30.1 0.2 28,6 -1.3 
35 353 10 29.4 32.3 2.9 35.2 5.8 31.9 2.5 29.9 0.5 
48 282 10 35.5 34.8 -0.7 35.4 -0.1 33.4 —2.1 31,1 -4.4 
68 197 20 36.8 38,8 2.0 39.5 2.7 35.9 -0.9 36.5 -0.3 
84 165 30 38.7 40,8 2.1 43.3 4.6 37.8 -0,9 40.1 1.4 
95 158 20 36.1 41,2 5.1 40.7 4.6 39.1 3.0 39.0 2.9 
116 142 40 40.9 42.4 1.5 46,6 5,7 41.6 0.7 44.5 3.6 
137 111 40 42.6 45.2 2.6 48.4 5.8 44.1 1.5 46.4 3.8 
148 100 40 48.8 46,4 -2.4 49.0 0,2 45.4 -3.4 47.4 -1.4 
160 93 40 50.9 47.2 -3.7 49.4 -1,5 46.9 -4.0 48.4 -2.5 
173 77 40 51.9 49,3 -2.6 50.4 -1,5 48.4 -3.5 49.6 -2.3 
Z(YTY)^ 90,08 213.94 64.03 73.3 
1-R2 .124 ,294 .089 ,101 
R2 
.876 ,706 .911 ,899 
^Data from Worcester (1973). 
'^Equations from Table 8. 
^Multiple regression equation from Table 8. 
^Distance. 
^oess thickness. 
Drainage class code. 
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the maximum clay values In the soils on the flat divides better than the 
previously proposed equations shown in Table 3. 
The prediction of maximum clay on the sloping divides may be described 
by the equation Y = 9.20+6.41 In X, where Y is maximum clay in percent 
and X is distance from the loess source in miles with a standard devia-
2 
tion of ±3.89 percent. The R value is .120. 
B/A clay ratio relationships and trends 
The equations for the prediction of B/A clay ratios of the sites 
on the flat divides are listed in Table 12, The independent variables 
employed were the same as those in predicting maximum clay values in the 
soil solum. The variables were also analyzed in a simple linear regres­
sion model to determine their relative importance in a multiple regression 
model. The prairie-forest transitional profiles are included. These 
soils normally have higher B/A clay ratios than the prairie-derived 
soils. The variables for Model C decreased in relative Importance as 
2 
follows: Dist-Mi > Loess-in > DRA > DTDL. The R values are .422*, 
.335*, .282*, and .059, respectively. The Importance of the natural 
logarithmic version of the variables also decreased In that order, with 
R^ values of .407**, .317*, .269*, and .047, respectively. The standard 
deviation showed similar trends. The addition of the variable DRA or 
In DRA alone and/or in combination with the variables Loess-in or Dist-Mi 
9 
resulted in an increase in the R" values and, therefore, explains more 
of the variability of the B/A clay ratios. 
The equations of Model G, Table 12, include six additional sites 
which lie along an extension of Traverse TCI. They are from a study 
Table 12. Regression equations for predicting B/A clay ratios on the flat divides. Models C and G^. 
2 
Model Regression Equation R STD DEV 
C-1.1 Y=0.70 + 0.03 DRA .282* ±0.41 
C-1.2 Y=-1.55 + 0.97 In DRA .269* ±0.42 
C-1.3 Y=2.28 - 0.01 DTDL .059 ±0.47 
C-1.4 Y=3.49 - 0.43 In DTDL .047 ±0.47 
G-1.1 Y=0.71 +0.03 DRA .568** ±0.36 
G-1.2 Y=-0.63 + 0.71 In DRA .520** ±0.38 
G-1.3 Y=1.86 - 0.002 DTDL .210* ±0.49 
G-1.4 Y=3.08 - 0.35 In DTDL .274* ±0.47 
C-3.1 Y=2!.89 - 0.01 Loess-in .335* ±0.39 
C-3.2 Y=6.61 - 1.02 In Loess-in .317* ±0.40 
C-3.3 Y=1.94 - 0.01 Loess-in - 0.02 DRA .387tt ±0.40 
C-4.1 Y=0.41 +0.01 Dist-Mi .422* ±0.37 
C-4.2 Y=-5.01 + 1.39 In Dist-Mi .407* ±0.37 
C-4.3 Y=-0.55 + 0.01 Dist-Mi + 0,32 In DRA .448* ±0.38 
G-3.1 Y=2«09 - 0.002 Loess-in .406** ±0.42 
G-3.2 Y=.475 - 0.62 In Loess-in .547** ±0.37 
G-3.6 Y=-1.59 + 0.01 Loess-in + 1.22 In DRA - 0.006 Loess-in x In DRA .678** ±0.33 
G—4.1 Y=0„78 + 0.01 Dist-Mi .656** ±0.32 
G-4.2 Y=-0.58 + 0.50 In Dist-Mi .508** ±0.38 
G-4.4 Y=l.,70 - 0.01 Dist-Mi - 0.28 In DRA + 0.01 Dist-Mi X In DRA .711** ±0.31 
^Extension of Traverse TCI utilizing six sites from Worcester (1973). 
*, and denote significance at the 1, 5, and 10 percent levels, respectively. 
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conducted by Worcester (1973). The variables, with respect to their 
ability to account for variation, showed the following trend of rela-
2 tlve importance: Dist-Mi > DRA > Loess-in > DTDL. The R values are 
.656**, .568**, .406**, and .210*, respectively. The natural logarithmic 
version of the variables showed this trend of relative importance: 
In Loess-in > In DRA > In Dist-Mi > In DTDL, with R^ values of .547**, 
.520**, .508**, and .274**, respectively. As in the Model C series, 
the addition of the variable DRA or In DRA into an equation with either 
2 Loess-in or Dist-Mi increased the R values and thus provides an equation 
which explains more of the variability of the data. 
The significance of the regression coefficients for the regression 
equations of Models C and G is given in Table 13a. The regression 
coefficients for the simple linear equations of Model G are all signifi­
cant at or above the 5 percent level. Figures 9 and 10 are plots of the 
observed B/A clay ratios versus loess thickness in inches and distance 
from the loess source in miles, respectively, from the profiles along 
Traverses TCI and TC2. The points are significantly correlated at the 
2 1 percent level, with R values of .335** and .422**, respectively. 
These values infer that the equations will explain 33,5 and 42,2 percent 
of the variability of the data. Figures 11 and 12 are plots of the 
observed B/A clay ratios versus loess thickness and the distance from 
the loess source in miles for Models G-3.2 and G-4.1, respectively. 
The proximity of the points to the regression line are significantly 
correlated at the 1 percent level. The values show that the multiple 
regression equations of Models C-3.3 and C-4,3 and Models 0-3.6 and G-4.4 
Table 13a. Regression statistics for predicting B/A clay ratios on selected variables on the flat 
divides. 
Regression Regression 
Coefficient Coefficient 
Model Variable (bi) Model Variable (bi) 
C-1.1 DRA 0.03* G-1.1 DRA 0.03** 
C-1.2 In DRA 0.97* G-1.2 In DRA 0.71** 
C-1.3 DTDL -0.01 G-1.3 DTDL -0.002* 
C-1.4 In DTDL -0.43 G-1.4 In DTDL -0.35* 
C-3.1 Loess-in -0.01* G-3.1 Loess-in -0.002** 
C-3.2 In Loess-in -1.02* G-3.2 In Loess-in -0.62** 
C-3.3 Loess-in -O.Olt G-3.6 Loess-in 0.01* 
DRA 0.02 In DRA 1.22** 
Loess-in* In DRA —0.006* 
C-4.1 Dist-Mi 0.01** G-4.1 Dist-Mi 0.01** 
C-4.2 In Dist-Mi 1.39** G-4.2 In Dist-Mi 0.50** 
C-4.3 Dist-Mi 0.01* G-4.4 Dist-Mi -0.01 
In DRA 0.32 In DRA -0.28 
Dist-Mi* In DRA O.Oltt 
**••» *» tt, and t denote significance at the 1, 5, 10, and 20 percent levels, respectively. 
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Figure 10. B/A clay ratio versus .distance from loess source area on the 
flat divides. Model C-4.1. 
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Figure 11. B/A clay ratio versus loess thickness on the flat divides. 
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divides, Model G-4.1 (including six sites from Worcester, 
1973). 
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account for more of the variability of the data than the linear regres­
sion equations. The equations account for 38.7, 44.8, 67.8, and 71.1 
percent of the variability of the data, respectively. 
A comparison of the observed B/A clay ratios obtained from this 
study and the calculated B/A ratios (Y), coefficient of determination 
2 2 (R ), and coefficient of nondetermination (1-R ) values obtained from 
solving the equations proposed by other investigators (Table 3) is pre­
sented in Table 13b. The equation presented by Ulrich (1949) provides 
2 
an adequate fit of the data. The R value was found to be .435, which 
indicates that 43.5 percent of the variation in B/A ratios is being 
explained. The equation of Ulrich and Worcester (Table 3) fits the data 
2 
very poorly. The R value is .082, which indicates that only 8 percent 
of the variation is being explained. 
Table 14a lists the observed B/A clay ratio values and the calcu­
lated B/A clay ratio values for the equations of Models C-4.1, G-4.1, 
and G-3.2 using data presented by Worcester (1973). Each of the equations 
provides an adequate fit of the data. The R^ value for the equations 
was found to be .473, .640, and .667 for the equations of Models C-4.1, 
G-4.1 and G-3.2, respectively. These values show that the equation 
accounts for 47.3, 64.0, and 66.7 percent of the variability of the data. 
The values also infer that the proposed equations of Models G-4.1 and 
G-3.2 are better than the previous proposed equations listed in Table 3 
for predicting B/A clay ratios in soils on the flat divides. 
The B/A clay ratio of the sites on the sloping divides may be 
expressed by the equation; Y = 0,66 + 0.005X (Model L-4.1), where Y 
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Table 13b. Comparison, of observed B/A clay ratios obtained from this 
study and the calculated B/A clay ratio (Y), coefficient of _ 
determination (H^), and coefficient of nondetermination (1-R ) 
values from prediction equations proposed by other 
investigators. 
Site 
Observed 
B/A 
Ratio 
Distance 
(mi) 
L.T,® 
(in) 
Calculated Values and Deviations 
of Each Equation 
Ulrich and. 
. Ulrich^ Worcester 
A /N A A 
Y (Y-Y) Y (Y-Y) 
010 1.42 95 156 1.14 -0.29 1.02 -0,40 
020 1.84 106 120 1.33 -0.51 1,66 -0.18 
040 1.37 126 100 1.67 0.30 2.01 0.64 
050 1.84 140 91 1.92 0.08 2.17 0.33 
060 2.33 155 81 2.16 -0.17 2.35 0.02 
061 2.10 155 90 2.16 0.06 2.19 0.09 
070 2.53 169 82 2.39 -0.14 2.33 -0.20 
080 1.39 115 167 1.48 0.09 0.82 -0.57 
090 1.49 132 120 1.77 0,28 1.66 0.17 
100 1.69 153 104 1.95 0.26 1.94 0.25 
110 1.70 164 111 2.06 0.36 1.82 0.12 
120 2.90 180 88 2.22 —0.68 2.22 —0.68 
121 1.72 180 74 2.22 0.50 2.47 0.75 
130 1.92 190 69 2.32 0.40 2.61 0.69 
131 2.52 190 91 2.32 -0.30 2.17 -0.35 
Z(?-Y) 2 1.7331 
.565 
.435 
2,8136 
.918 
.082 
^Ulrich equation (1949), Table 3. 
^Ulrich and Worcester equation, Table 3, 
'"Loess thickness. 
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Table 14a. Comparison of observed B/A clay ratio values obtained from 
data presented by Worcester (1973) and calculated B/A clay 
ratios using the equations of Models C-4.1, G-4.1, and G-3.2 
for soils on the flat divides. 
3i b Worcester Data Coleman Equations 
J Observed C-4.1 G-4.1 G-3.2^ 
Dist. L.T.® B/A 
(mi) (in) Ratio Y (Y-Y) Y (Y-Y) Y (Y-Y) 
12 606 1.07 0.53 -0.54 0.90 -0.17 0,78 -0.29 
20 538 1.09 0.61 —0.48 0.98 -0.11 0.85 -0.24 
35 353 1.04 0.76 -0.28 1.13 0.09 1.11 0.07 
48 282 1.27 0.89 -0.38 1.26 -0.01 1.25 -0.02 
68 197 1.12 1.09 -0.03 1.46 0,34 1.47 0.35 
84 165 1.98 1.25 -0.73 1.62 -0.36 1.58 -0.41 
95 158 1.27 1.36 0.09 1.73 0.46 1.61 0.34 
116 142 1.23 1.57 0.34 1.94 0.71 1.68 0.45 
137 111 2.22 1.78 -0.54 2.15 -0.17 1.83 -0.49 
148 100 2.05 1.89 -0.15 2.26 0.21 1.89 -0.16 
160 93 2.23 2.01 -0.22 2.38 0.15 1.94 -0.29 
173 77 2.19 2.14 -0.05 2.51 0.32 2.05 -0.14 
Z(Y-Y) 2 1.7673 1.208 ,1.117 
1-R^ .527 .360 .333 
r2 
.473 .640 .667 
^Data frets. Worcester (1973); 
^Equations from Table 12. 
^Multiple regression equation from Table 12. 
^Distance. 
®Loess thickness. 
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Is B/Â clay ratio and X Is the distance from the loess source in miles. 
2 
The equation has an R value of .453*, which is significant at the 5 
percent level, with a standard deviation of ±0.18. Figure 13 is a plot 
of the observed values versus the distance from the loess source. The 
regression line indicates that as the distance from the loess source 
Increases, B/Â clay ratios of the sloping divides Increase. 
Average clay content of A horizons 
The average clay content of the A horizons (Ap is Included) along 
Traverses TCI and TC2 was best expressed by regressing the observed 
values against the distance from the loess source. The equations for 
the flat divides may be expressed in the following equations; 
Y = 36.27 - 0.07X (Model D-4.1) and Y = 30.42 - 0.03X (Model H-4.1), 
where Y Is the average clay of the A horizon and X is the distance from 
2 the loess source in miles. The R values are .345* and .232*, 
respectively. The standard deviations are ±2.84 and ±2.92 percent, 
respectively. The equations account for 34.5 and 23,2 percent of the 
variability in the average clay of A horizon in soils on the flat 
divides. Figures 14 and 15 are plots of the observed values versus 
the distance from the loess source in miles on the flat divides. The 
slope of the regression line shows that as the distance from the loess 
source increases, the average clay content of the A horizon decreases. 
The regression equation for predicting the average clay content 
in the A horizon of the sites on the sloping divides may be expressed 
by the equation: Y = 38.23 - 0.06X, where Y is the average clay o£ the 
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A horizon and X Is the distance from the source In miles. The equation 
2 •{* 
has an R value of .278 , which Is significant at the 20 percent level, 
with a standard deviation of ±2.84 percent. The equation accounts for 
27.8 percent of the variability In average clay of the A horizon in soils 
on the sloping divides. 
The mathematical prediction equations referred to In the preceding 
pages of this manuscript are similar to those as proposed by the authors 
in Table 3. The addition of DRA into the simple linear regression 
equations of maximum clay in the solum and B/A clay ratios versus distance 
from the loess source in miles and loess thickness in Inches resulted in 
2 higher R values and reduced standard deviations. The data show that 
the properties of loess-derived soils on the flat and sloping divides 
usually can be adequately predicted using a simple linear or multiple 
regression equation. 
Hydrologie conditions 
The equations for loess thickness on the flat and sloping divides 
as depicted in Figures 2, 3, and 4, respectively, also describe 
the proximity of the underlying paleosol surface to the present surface, 
A perched zone of groundwater in the overlying loess has been related 
to the presence of the Yarmouth-Sangamon paleosol (Kunkle, 1968; Vreeken, 
1968; Ruhe, 1969a; Worcester, 1973; and Girgus, 1976). 
The extent of these groundwater zones was monitored throughout the 
present study by the use of a dropline water level Indicator and obser­
vation wells as described in the preceding chapter. It was observed 
from careful examination of the soil material during the drilling phase 
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that the moisture content increased with depth toward the paleosol 
surface. The paleosol Itself was relatively dry. These findings con­
curred with the findings of Kunkle (1968), Vreeken (1968), Worcester 
(1973), and Ruhe (1969b). 
The length of time the water table levels were recorded in this 
study can not be considered the minimum time needed for obtaining hydro-
logic data from which interpretations are to be made. However, measure­
ments were consistent enough throughout this period of time to permit 
establishment of apparent geomorphic-hydrologic-stratigraphic 
relationships. Figures 16 through 22 are plots of the observed monthly 
perched water table levels on the flat divides from this study. Previous 
conclusions concerning the perched water table proximity to the present 
ground surface during certain periods of the year have been correct 
(Ruhe, 1969; Worcester, 1973; Girgus, 1976). The shallowest perched 
water table level was observed during the spring months (M=March, A= 
April and M=May) at all the hydrologie sites. The deepest perched water 
table level was observed during the fall months (S=September, ô=ûctober 
and N=November). The shallowest perched water table level observed 
during the spring months was 2 inches below the ground surface at Site 
040 on Traverse TCI during the month of March, 1979. The deepest 
perched water table level observed during the fall months was 165 
inches below the ground surface at Site 010 on Traverse TCI during 
the month of October, 1979. The nature of the perched water table appears 
to be cyclic, responding to the seasons of the year, hence, precipita­
tion changes and crop use. 
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Figure 18. Depth distribution of monthly perched groundwater table levels in Haig (var) sicl. Site 
050, Traverse TCI. 
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Table 19. Depth distribution of monthly perched groundwater table levels in Edina sil. Site 070, 
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Figure 20. Depth distribution of monthly perched groundwater table levels in Haig sicl. Site 100, 
Traverse TC2. 
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Figure 21. Depth distribution of montlily perched groundwater table levels in Haig sil, Site 110, 
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98 
The depth to the Yarmouth-Sangamon paleosol with respect to the 
present ground surface decreases with distance from the loess source 
and as the loess thins eastward (Worcester, 1973 and Ruhe, 1969a). 
These relationships similarly describe the depth to the perched water 
table above the Yarmouth-Sangamon paleosol. Therefore, as the depth 
to the Yarmouth-Sangamon paleosol and loess thickness increases, the 
depth to the perched water table increases. The relationship between 
loess thickness and the average depth to the perched water table on the 
flat divides can be described mathematically by the regression equation 
Y = -32.58 + 0.84X, where Y is the average depth to the perched water 
table in inches as measured over the sixteen month period of the investi-
2 gation and X is loess thickness in inches. The equation has an R value 
of .879**, which is significant at the 1 percent level and a standard 
deviation of ±9.63 inches. A plot of the observed average perched water 
table levels in inches versus loess thickness in inches is shown in 
Figure 23. The points lie close to the regression line and are signifi­
cantly correlated at the l percent level. The equation accounts for 
87.9 percent of the variability of the data. These findings concur with 
those reported by Worcester (1973), Ruhe (1969a) and others as discussed 
in the background section of this manuscript. 
Figures 24 through 29 are plots of the observed monthly water table 
levels in the soils on the sloping divides. The results are similar 
to those for the flat divides, that is, the shallowest perched water 
table occurred in the spring and the deepest during the fall months. 
The shallowest perched water table level observed during the spring 
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Figure 23. Relationship between loess thickness and the average depth 
to the perched water table on the flat divides. 
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Figure 24. Depth distribution of Monthly perched groundwater table levels in Sharpsburg sicl. Site Oil, 
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Figure 25. Depth distribution of monthly perched groundwater table levels In Grundy sicl. Site 041, 
Traverse TCI. 
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gure 26. Depth distribution of monthly perched groundwater table levels in Grundy sicl. Site 051, 
Traverse TCI. 
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Figure 27. Depth distribution of monthly perched groundwater table levels in Clearfield (.var) sicl, 
Site 071, Traverse TCI. 
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Figure 28. Depth distribution of monthly perched groundwater table levels in Arispe (var) sicl. Site 
101, Traverse TC2. 
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months was 10 inches below the ground surface at Site 051 on Traverse 
TCI during April, 1979. The deepest perched water table level observed 
during the fall months was 157 inches below the ground surface at Site 
Oil on Traverse TCI during November, 1979. 
The equations which describe the proximity of the Yarmouth-Sangamon 
paleosol and loess thickness on the sloping divides similarly describe 
the depth to the perched water table above the paleosol surface. 
Therefore, it may be concluded that as the depth to the Yarmouth-
Sangamon paleosol and loess thickness increases, the depth to the perched 
water table increases. The relationship between loess thickness and the 
average depth to the perched water table can be described mathematically 
by the regression equation Y = 7.94 + 0.61X, where Y is the average depth 
to the perched water table in inches as measured over the sixteen month 
period of the investigation and X is loess thickness in inches. The 
2 
equation has an R value of .694*, which is significant at the 5 percent 
level, with a standard deviation of ±16.15 inches. A plot of the ob-
ssrvcd CIV c x'ci ^  c luonthXy pcrch^d watsr tab Is in inches and losss thicknwss 
in inches Is shown in Figure 30. The points lie close to the regression 
line and are significantly correlated at the 5 percent level, The 
equation accounts for 69.4 percent of the variability of the data. 
There are numerous stratigraphie and geomorphlc factors and soil 
properties that influence the levels of the perched water table on both 
the flat and sloping divides. For example, the clay content of the B 
horizon Increases as the depth to the perched water table decreases. 
Topographically, the heavier textured soils coincide with the region 
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Figure 30. Relationship between loess thickness and the average depth 
to the perched water table on the sloping divides. 
108 
of broader, tabular divides that are underlain by the extremely clayey 
paleosols. The local relief Is lowest in this area, and internal soil 
drainage and the downward percolation of water is Impeded by the paleosol. 
Lateral movement of the water is restricted by the broad summits and low 
relief. This is substantiated by the data presented in Table 14b, which 
lists the relative elevation in feet, loess thickness in inches, average 
depth to the perched water table in inches as measured at each site over 
the sixteen month period of the investigation, and relative elevation 
of the average perched water table. 
Comparing the relative elevation and average depth to the perched 
water table of the flat divides (summits) versus the sloping divides 
(sldeslopes), it may be seen that the depth to the perched water table 
of the flat divides along Traverse TCI is slightly less than that of the 
sloping divides, with the exception of Sites 070 and 071. These findings 
indicate that the groundwater flow of the flat divides along Traverse 
TCI is being restricted, while there appear to be less restrictions of 
groundwater flow of the sloping divides. The dà£â for the âltes along 
Traverse TC2 show reverse trends. Shallower depths to the perched water 
table were observed on the sloping divides and deeper depths on the flat 
divides. The relative elevation of the average perched water table 
decreased from the summit to the sideslope at all sites studied. 
These findings only add to the complexities that exist when trying 
to equate geomorphic and geometric factors of a hillslope with water 
table levels. It is known that geomorphically a slope is an inclined 
land surface of any part of the earth» Geometrically, any hillslope may 
Table 14b. Relative elevation, loess: thickness, and average depth to the perched water table along 
Traverses TCI and TC2. 
Traverse TCiL Traverse TC2 
Landscape R.E.^ L.T.h Av.W.T.^ R.E.W.T.^ R.E.* L.T^ Av.W.T.'^ R.E.W.T.G 
Position Site (ft) (in) (in) (ft) Site (ft) (in) (in) (ft) 
Sunmit 010 200 156 105.0 191 100 199 108 55.4 194 
Sideslope Oil 198 136 105.1 189 101 190 67 47.3 186 
Summit 040 203 100 43.4 199 110 200 88 44.1 196 
Sideslope 041 198 66 44.8 194 111 197 46 35.2 194 
Summit 050 200 91 31.0 197 130 203 69 30.6 200 
Sideslope 051 199 87 37.5 196 
Summit 070 200 82 48.1 196 
Sideslope 071 198 37 47.1 194 
Relative elevation. 
^ILoess thickness. 
*^Average depth to the perched waiter table. 
'Relative elevation of the aversige perched water table. 
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be defined in space by three components: 1) gradient, 2) slope length, 
and 3) slope width (Ruhe, 1969a). The surface buried beneath the loess 
represents a geomorphic surface that existed and formed on a paleo-
landscape. Therefore, this surface also may be described in geomorphic 
and geometric terms. If this is true, then the perched water table 
associated with the buried surface will be directly affected by the 
geometric characteristics of the geomorphic surface. 
The buried surface referred to here is called the Yarmouth-Sangamon 
surface. This surface occurs under the tabular divides and beneath the 
Wisconsin loess and is formed in Kansas till and in locally transported 
sediment on the till surface. According to Ruhe (1956), this buried sur­
face has an undulating swell and swale surface with relief of several feet 
and with distance between swell crests of several hundred feet. The 
gradient of this surface affects the movement of water perched above it. 
Applying the geometric principles associated with a sloping surface per­
mits an interpretation that more lateral movement of water occurs as the 
gradieut to the geomorphic surface Increases. 
Ruhe (1969a), using volume weight (weight per unit of volume of an 
undisturbed soil sample) and porosity (percentage of volume occupied by 
voids), estimated the height of soil column filled by rainfall along a 
linear traverse in southwestern Iowa. The data were from the C horizon 
or parent material of the soils. In addition, the calculations were for 
optimum conditions under present rainfall. That is, (1) all soil voids 
are filled with water; (2) all water perches in the loess above the slowly 
permeable paleosols; (3) no water is lost through surface runoff: and (4) 
Ill 
no water is lost through evapo-transpiratlon. It must be noted here that 
Ruhe was attempting to explain soil formation, or rather, the system at 
the beginning of weathering. However, Ruhe was predicting the depth to 
the zone of saturation which is the zone of the perched water table. Ruhe 
(1969a) reported that in the Minden soil, a zone of saturation 58 inches 
thick could perch above the paleosol, but the water table would be 371 
inches below a Minden solum that formed. In a Winterset soil, the zone 
of saturation would be 19 inches below the solum that formed, and in Haig 
and Edina soils, the zone of saturation could be 6 to 21 inches, respec­
tively, above the base of the sola that subsequently formed. 
In this study, one of the objectives was to formulate a mathematical 
equation for predicting the levels of the perched water table throughout 
the year. Obviously, this task would be quite difficult and would require 
numerous variables to create or formulate an expression of great substance. 
However, the task was undertaken utilizing porosity data from Ulrich's 
(1949) traverse study which occurred within the study area and data from 
McKim (1972) vhich contained some of tVie soil types encountered in this 
study. Loess thickness and distance measurement were also utilized in 
formulating the equation along with rainfall and temperature data as re­
corded at a National Weather Service Station nearest the hydrologie site. 
The correlation matrices for all the proposed variables used in for­
mulating the models for predicting water table levels of the flat and 
sloping divides are presented in Tables 15 and 16, respectively. 
Rainfall (Rain-in) and temperature (Temp-F) for the sites on the flat 
and sloping divides were not significantly correlated with any of the 
Table 15. Correlation matrix for variables used in models for predicting perched water table 
levels on the flat divide:;. 
Variables® Dlst-Mi Loess-in CPB^ CPd' TPB^ TPC^ Rain-in Temp-F WT-in 
Dist-Mi 1.000 
Loess-in -0,.844** 1.000 
CPB 0.885** -0.936** 1.000 
CPC 0.877** -0.939** 0.379** 1.000 
TPB 0.563** -0.426** 0.456** 0.452** 1.000 
TPC -0.759** 0.671** -0.747** -0.643** -0.924** 1.000 
Rain-in 0.004 -0.009 0.1307 0.003 -0.010 0.004 1.000 
Temp-F 0.008 -0.009 O.IOIA -0.002 -0.018 0.005 0.353** 1.000 
WT-in -0.517** 0.629** —0.649** -0.520** -0.193ft 0.419** -0.116 0.115 1.000 
®'Dist-Ml~distance from loess source (miles); Loess-in=loess thickness (inches); CPB=capillary 
porosity of B horizon (%): CPC=canillary porosity of C horizon (%); TPB=total porosity of B horizon 
(%); TPC=total porosity of C horizon (%); Rain-in=average rainfall (inches); Temp-F=average tempera­
ture (degrees Fahrenheit); and WT-in^average water table level (inches). 
^Data from Ulrich (1949) and McHCLm (1972). 
** and tt denote significance at the 1 and 10 percent levels, respectively. 
Table 16. Correlation matrix for variables used in models for predicting perched water table 
levels on the sloping divides. 
Variables Dist-Mi Loess-in CPB CPC TPB TPC' Rain-in Temp-F WT-in 
Dist-Mi 1.000 
Loess-in -0.917** 1.000 
CPB 0.634** -0.675** 
CPC 0.813** -0.867** 
TPB 0.348** -0.370** 
TPC -0.242* 0.176-:-
Raiïi-:Ln 0,043 -0.038 
Temp-F 0,017 -0.011 
WT-in -0.567** 0.583** 
1.000 
0.934** 
0.924** 
-0,812** 
0,036 
-0.023 
-0.214* 
1,000 
0.727** 
-0.562** 
0.036 
-0.007 
-0.434** 
1,000 
-0.961** 
0.030 
-0.037 
0.054 
1.000 
-0.028 
0.038 
-0.180+ 
1.000 
0.378** 
-0.124 
1.000 
0.133 1.000 
^ist-Mi=distance from loess source (miles); Loess-in=loess thickness (inches); CPB=capillary 
porosity of B horizon (%); CPC=capillary porosity of C horizon (%); TPB=total porosity of B horizon 
(%); 'CPC^total porosity of C horizon. (%); Rain-in=average rainfall (inches); Temp-F=average tempera­
ture (degrees Fahrenheit); and WT-in.=average water table level (inches). 
^Data from Ulrich (1949) and McKim (1972). 
*, and t denote significane at the 1, 5, and 20 percent levels, respectively. 
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other variables below the 20 percent level. It is believed that the 
effect of rainfall is not immediately felt and has somewhat of a lag 
effect with time. Also, the rainfall and temperature values are based 
on average values for that particular month from the weather station 
nearest the hydrologie site. 
The proposed multiple regression equations for predicting the depth 
in inches to the perched water table on the flat and sloping divides 
2 
are presented in Table 17. The variables Month, (Month) , Dist-Mi, 
Loess-in, and Temp-F represent the month of the year, distance from 
the loess source in miles, loess thickness in inches, and temperature 
in degrees Fahrenheit, respectively. The temperature variable values 
are based on the average value observed each month for the duration of 
the investigation. The variable month is a coded value. The values 
range from 1 to 16. A value of 1 represents A. 1978 (August) and 16 
represents N, 1979 (November). 
Models WT-1.0 and WT-2.0 represent the equations for the flat and 
sloping divides, respectively, with the Loess-in variable. Models WT-1.1 
2 
and WT-2.1 contain the Dist-Mi variable. The R value for all of the 
equations is significant at the 1 percent level. The regression equa­
tions of Model WT-1.0 and WT-1.1 has an value of .756** and .628**, 
respectively. These values show that 75.6 and 62.8 percent of the vari­
ation in water table levels on the flat divides is being explained. The 
2 
regression equations of Model WT-2,0 and WT-2,1 produced R values of 
.715** and .696**, respectively. These values show that 71.5 and 69.6 
percent of the variation in water table levels on the sloping divides 
is being explained. 
Table 17. Multiple regression equations for predicting water table levels of loess-derived soils 
in south central Iowa. 
Model 
Slope 
Position Regression Equation R 
STD DEV 
(in) 
WT-1.0 Summit 
WT-1.1 
WT-2.0 Sideslope 
WT-2.1 
Y=83.15 - 28.20 Month + 1.26 (Month) +0.83 Loess-in 
- 1.24 Temp-F +0.15 Month x Temp-F 
Y=257.87 - 28.32 Month + 1.26 (Month)^ - 0,60 Dist-Mi 
- 1.25 Temp-F + 0.14 Month x Temp-F 
Y=113.08 - 27.31 Month +1.26 (Month)^ +0.62 Loess-in 
- 1,06 Temp-F + 0.13 Month x Temp-F 
Y=266.63 - 27.27 Month +1.26 (Month)^ - 0.76 Dist-Mi 
- 1,05 Temp-F +0.13 Month x Temp-F 
,756** ±17.27 
.628** ±21.31 
715** ±18.80 
.696** ±19.40 
** Denotes significance at the 1 percent level. 
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The regression statistics for the equations in Table 17 are presented 
in Table 18. The data show that all of the variables in each of the 
regression equations are significant at the 1 percent level. The vari­
ables Dist-Mi and Loess-in for both the flat and sloping divides are 
significantly correlated at the 1 percent level (Tables 15 and 16, 
respectively). Therefore, the variables were not used in the same regres­
sion equation because of the effects do to intercorrelation. The standard 
deviations of depth to water table were less for the equations of Model 
2 
WT-1.0 and WT-2.0 which contain the variable Loess-in. The R values 
also are higher than the equation of Model WT-1,1 and WT-2.1. Therefore, 
Models WT-1.0 and WT-2.0 for the flat and sloping divides, respectively, 
will be the best models to use. 
The increase in clay content of the B horizons, the decrease in the 
depth to the Yarmouth-Sangamon paleosol, and the increase in moist condi­
tions of the soil at the eastern end of the traverses suggest that the 
B horizons of the soils may perch water sometime during the year. 
Observation wells were installed in the upper 6 inches of the B horizon 
of some of the soils as stated in the preceding chapter. Table 19 sum­
marizes the depths to the observed perched water table above the B 
horizon of seven loess-derived soils in south central Iowa. The results 
suggest that the increased clay content (from 38.4 to 52.9 percent) of 
the B horizon may be restricting the downward movement of water. The 
simple correlation coefficients between the average depth to the perched 
water table above the B horizon and the depth to maximum clay in inches 
(DTCM), total porosity of the B horizon in percent (TPB), capillary 
Table 13. Regression statistics for predicting water table levels of loess-derived soils in south 
central Iowa. 
Regression Regression 
Slope Coefficient Coefficient 
Model Position Variable (bi) Model Position Variable (bi) 
WT-l.O Summit 
WT-1.1 
Month _ -28.20** WT-2.0 Sideslope Month „ -27.31** 
(Month) 1.26** (Month) 1.26** 
Loess-in 0.83** Loess-in 0.62** 
Temp-F —1.24** Temp-F -1.06** 
Month X Temp-F 0.15** Month X Temp-F 0.13** 
Intercept 83.15** Intercept 113.08** 
Month _ -28.32** WT-2.1 Month 2 -27.27** 
(Month) 1.26** (Month) 1.26** 
Dist-Mi —0.60** Dist-Mi -0.76** 
Temp-F -1.25** Temp-F -1.05** 
Month X Temp-F 0.14** Month X Temp-F 0.13** 
Intercept 257.87** Intercept 266.63** 
** Denotes significance at the 1 percent level. 
Table 19. Summary of perched water table data above the B 
south central Iowa. 
horizons of some loess--derived soils in 
Soil Type 
Dist.^ 
(mi) 
L.T.^ 
Cin> 
DTCM^ 
(in) 
Max-Clay 
(%) 
CPB^ 
(%) 
TPB® 
(%) 
Av. Depth 
to WT 
(in) 
Siharpsburg sicl 95 156 32 38.4 39.9 49.4 
Haig sicl 126 100 24 42.0 46.3 47.3 17.6 
Flaig (var) sicl 140 91 22.5 51.6 48.0 50.5 15.1 
Grundy sicl 140 87 12.5 47.7 41.5 48.8 20.2 
Flaig sil 164 111 28 43.6 48.0 50.5 20.4 
Edina sil 169 81! 30.5 52.9 49.2 52.0 23.3 
Edina sicl 190 66 19.5 51.9 49.2 52.0 23.1 
distance in miles. 
^Loess thiclcness in inches. 
^Depch to clay maximum in the solum in inches. 
^Capillary porosity of the B horizon in percent (from Ulrich, 1949 and McKim, 1972). 
®Total porosity of the B horizon in percent (from Ulrich, 1949 and McKim, 1972). 
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porosity of the B horizon in percent (CPB), loess thickness in inches, 
and the distance from the loess source in miles are given in Table 20. 
The r-values in the table indicate that as the loess thickness decreases 
and as total and capillary porosity of the B horizon and the distance from 
the source area Increases, the depth to the perched water table above the 
B horizon decreases. The relationship between depth to the perched water 
table above B horizons ranging in percent clay from 42 to 52.9 and capil­
lary porosity of the B horizon may be expressed by the equation: 
Y = 35.11 + 0.31X, where X is the capillary porosity of the B horizon and 
Y is the depth to the perched water table in Inches. The equation has an 
value of .613"'"''. The standard deviation is ±1.28 Inches. The coef-
2 flcient of determination (R ) value indicates that 61.3 percent of the 
variation in Y can be attributed to its linear regression on X. 
Laboratory Measurements 
The laboratory methodology employed in this study has been fully 
described in the preceding chapter. The various determinations were 
selected to characterize the soil and the parent material from which it 
developed and to measure changes in these materials from a sedlmentalogic 
and pédologie standpoint. 
Particle size distribution and trends 
The results for particle size analyses for all profiles are listed 
in Appendix B. Figures 31 through 36 show the depth distribution of 
clay for the loess-derived soils along Traverses TGI and TG2 on the flat 
and sloping divides, respectively. Figures 31 and 32 show the depth 
120 
Table 20, Simple correlation coefficients between the average depth to 
perched water table above the B horizon and selected variables. 
Between Variables r 
Av. Water table and Dist-Mi 0.878* 
Loess-in -0.533 
CPE 0.783'("(' 
TPB 0.679 + 
Max-Clay 0.346 
DTCM-in 0.344 
*. tt, and t indicate significance at the 5, 10, and 20 percent 
levels, respectively. 
Figure 31. Clay distribution in profiles along Traverse TCI on the flat 
divides (Site 010 is Sharpsburg sicl, 020 is Winterset (var) 
all, 040 is Haig sicl, 050 is Haig (var) sicl, 060 is Edina 
sicl, 061 is Haig sil, and 070 is Edina sil). 
Figure 32. Clay distribution in profiles along Traverse TC2 on the flat 
divides (Site 080 is Macksburg sicl, 100 is Haig sicl, 110 is 
Haig sil » 120 is Edina sil, 130 is Edina sicl, and 131 is 
Edina sil), 
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Figure 33. Clay distribution in profiles along Traverse TCI on the 
sipping divides (Site Oil is Sharpsburg sicl, 021 is 
Macksburg sicl, 030 is Clearfield (var) sicl, 041 is 
Grundy sicl, 051 is Grundy sicl). 
Figure 34. Clay distribution in profiles along Traverse TC2 on the 
sloping divides (Site 081 is Sharpsburg sicl, 101 is 
Arispe (var) sicl. 111 is Arispe (var) sicl). 
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Figure 35. Clay distribution in prairie-forest transitional profiles 
along Traverse TC2 on the flat divides (Site 090 is 
Ladoga s id and 121 is Pershing sicl). 
Figure 36. Clay distribution in prairie-forest transitional profiles 
along Traverse TC2 on the sloping divides (Site 091 is 
Ladoga sil and 132 is Lineville (var) sicl). 
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distribution of clay for the loess-derived prairie soils on the flat 
divides. Figures 33 and 34 show the depth distribution of clay for the 
loess-derived prairie soils on the sloping divides. Those profiles 
depicted in Figures 35 and 36 show the depth distribution of clay for 
the prairie-forest transitional soils along Traverse TC2. The profiles 
in Figures 31 and 32 on the flat divides show a maximum increase in clay 
content at approximately 20 inches and then decrease slightly with in­
creasing depth. The maximum clay content in the profiles increases from 
west to east along the two traverses. The western profiles are Sharpsburg 
sicl (Site 010) and Macksburg sicl (Site 080) along Traverses TCI and TC2, 
respectively. The eastern profiles are Edina sil (Site 070) and Edina 
sil (Site 131) along Traverses TCI and TC2, respectively. The profiles 
in Figures 33 and 34 on the sloping divides show similar trends. However, 
the zone of maximum clay occurs at shallower depths in all the profiles. 
The prairie-forest transitional profiles as shown in Figures 35 and 36 
also show these trends. However, the maximum clay values in these pro­
files occur at deeper depths than was observed in the prairie-derived 
profiles. 
Tables 21 and 22 summarize the clay content and distribution in the 
loess-derived profiles along Traverses TCI and TC2 on the flat and sloping 
divides, respectively. The data show a general increase in the maximum 
percent clay in the solum and B/A clay ratios as the distance from the 
source area Increases and loess thickness decreases on the flat and slop­
ing divides. The average clay content of the A horizon decreases as 
loess thickness decreases and the distance from the source area increases 
Table 21. Summary of clay content and distribution in profiles on the flat divides. 
Depth to Av. Clay Wt. Av. B/A Solum 
Thickness Distance Max-Clay Max-Clay of AP Clay of 10-40" Clay Thickness 
Site (in) (mi) (%) (in) (%) Section Ratio (in) 
Traverse TCI 
010 156 95 38.4 32 29.1 35,8 1.42 66 
020 120 106 46.8 29 25.6 40.2 1.84 60 
040 100 126 42,0 24 31.0 39.4 1.37 64 
050 91 140 51,6 22.5 29,3 42.9 1.84 74 
060 81 155 45,4 33.5 27.4 32.5 2.33 75 
061 90 155 51.8 22 25.1 44.2 2.10 62 
070 82 169 52.9 31.5 23,5 41.1 2,53 65 
Traverse TC2 
080 167 115 39.8 21 29,8 37,0 1,39 76 
090 120 132 40.6 32 27,4 38,9 1,49 64 
100 104 153 46,5 27 28.2 39,0 1.69 58 
110 111 164 43,6 28 25.8 38.1 1.70 88 
120 88 180 52,0 22 19.8 41.9 2,90 72 
121 74 180 46,6 30 27,1 37.9 1,72 68 
130 66 190 51,7 19.5 27,8 39,5 1.90 66 
131 91 190 48,1 26 19,4 37.3 2,52 74 
Table 22. Summary of clay content and distribution in profiles on the sloping divides. 
Depth Av. Clay Wt. Av. B/A Solum 
Thickness Distance Max-C].ay Max-Clay of AP Clay of 10-40" Clay Thickness 
Site Cin) (mi) (%) (in) (%) Section Ratio (in) 
Traverse TCI 
Oil 136 95 39.3 19.5 32.5 37.1 1.22 66 
021 124 106 37.8 24.5 31.2 35.5 1.27 60 
030 50 114 34. S) 30 31.6 33.9 1.13 50 
041 66, 126 44.SI 16 31.2 39.6 1.51 44 
051 87 140 47.? 12,5 34.6 41.4 1.41 72 
Traverse TC2 
081 137 115 39. SI 14.5 33.2 35.7 1.21 56 
091 98 132 39.3 14.5 25.0 36.3 1.62 72 
101 67 153 38.3 18 31.2 37.1 1.24 67 
111 52 164 38.0 17 30.2 34.8 1.34 46 
132 54 190 44.2 21 25.2 42.5 1.88 54 
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on the flat and sloping divides. The relationships are expressed 
graphically in Figures 2 through 12 and discussed fully in the section 
of field measurements and functional relationships of this chapter. 
It has been well-documented in the literature that the loess becomes 
progressively finer textured with distance from the source area. Hanna 
and Bidwell (1955) reported this relationship in northeast Kansas. 
Worcester (1973) and Lutenegger (1979) reported similar relationships in 
Iowa along with a few other investigators which have been referred to in 
the background chapter of this manuscript. It has been reported that the 
clay occurs as coatings and as aggregates in calcareous loess (Davidson 
and Handy, 1954). Worcester (1973) and Lutenegger (1979) reported that 
the clay was transported and deposited as aggregates of silt size and as 
coatings on smaller silt size particles. Worcester (1973) proposed that 
the clay, deposited as such, is dispersed in situ upon removal of the 
carbonates. Therefore, initial lower carbonate contents of the fine tex­
tured loess further eastward, in addition to the presence of a high 
perched water table, could lead to progressively greater dispersion on 
the eastern end of the traverses. If these conditions are present, they 
could lead to an increase in the clay size particles. Therefore, due to 
the greater amount of clay size particles present and lower pH due to 
the removal of the carbonates, weathering is greatly accelerated under 
the moist conditions that are encountered on the eastern end of the 
traverses. This leads to higher amounts of clay in the soils. The clay 
may be formed in place and/or leached from the overlying horizon. 
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Phosphorus distribution and trends 
Total phosphorus, inorganic phosphorus, organic phosphorus, and 
available phosphorus contents in the profiles along Traverses TCI and 
TC2 were determined as outlined in the preceding chapter. Depth distri­
butions of each of the phosphorus fractions are given in Appendix C. In 
the subsequent sections, each phosphorus fraction will be discussed in 
detail with reference to the distribution along the traverses and within 
the profiles as reflected by the dominant soil forming material, vegeta-
tional influence (prairie or prairie-forest transition), and landscape 
position (flat or sloping divides). The profiles were separated into 
four groups as stated in the preceding chapter. 
Total phosphorus distribution and trends 
The depth distribution of total phosphorus in the profiles composing 
Group 1 is given in Appendix C and shown graphically in Figures 37 and 38 
along Traverses TCI and TC2, respectively. The total phosphorus content 
in the profilés along Travêrsc TCI uëCcêàâêS from tîiê Sharpaburg âlcl 
the Edina sil profile. Sites 010 and 070, respectively. The total phos­
phorus content along Traverse TC2 decreases from the Macksburg sicl to 
the Edina sil profile, Sites 080 and 131, respectively. The minimum 
value in each of the profiles along Traverses TCI and TC2 occurs in the 
lower A or upper B horizon. The minimum change in total phosphorus 
occurs in the profiles at the western end of Traverses TCI and TC2 which 
are Sharpsburg sicl and Macksburg sicl profiles, respectively. Two Edina 
profiles. Sites 060 and 120 on Traverses TCI and TC2, respectively, show 
the greatest difference in relation to depth distribution in the profile. 
Figure 37. Distribution of total phosphorus in profiles of Group 1 
along Traverse TCI (Site 010 is Sharpsburg sicl, 020 is 
Winterset (var) sil, 040 is Haig sicl, 050 is Haig (var) 
sicl, 060 is Edina sicl, 061 is Haig sil, and 070 is Edina 
sil). 
Figure 38. Distribution of total phosphorus in profiles of Group 1 
along Traverse TC2 (Site 080 is Macksburg sicl, 100 is 
Haig sicl, 110 is Haig sil, 120 is Edina sil, 130 is Edina 
sicl, and 131 is Edina sil). 
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2 The coefficients of nondeterminâtion (1-R ) of Worcester's (1973) 
equation and Model A-3.2 is also very close in value. These values show 
that 32.3 and 35.5 percent of the variation is not being explained. 
2 
The R value for the multiple regression equation Model A-3.4 is slightly 
higher than the value obtained from the use of Worcester's (1973). equation 
2 
and Model A-3.2. The R value was found to be .714, which explains 
71.4 percent of the variation in loess thickness. The utilization of 
Button's (1947) equation resulted in a very poor fit of the data. The 
difference between the calculated values using Button's (1947) equation 
and observed loess thickness at a given site was greater than those 
calculated using Worcester's (1973) equation. Model A-3.2, or Model A-3.4. 
The sum of the deviations squared as determined using Button's (1947) 
equation was found to be much greater than the total corrected sum of 
squares which resulted in a value of >1.00 for the coefficient of 
nondeterminâtion. 
Comparisons of observed loess thickness, calculated loess thickness 
(Y), coefficient of determination (R^), and coefficient of nondetermina-
2 tion (1-R ) values from the prediction equation of Worcester (1973), 
Button (1947), Model E-3.2 and Model E-3.4 are presented in Table 7c. 
The equations presented by Worcester (1973) and Button (1947) explain 
90.0 and 89.9 percent of the variation in loess thickness with 10.0 and 
10.1 percent not being explained, respectively. The equations of Models 
E-3.2 and E-3.4 explain 96.0 percent of the variation in loess thick­
ness, with 4 percent of the variation not being explained. The calcu­
lated loess thickness values using the regression equations of Model 
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Both of these profiles have well-developed A2 horizons, and in each 
instance, the minimum total phosphorus is in the A2 horizon. Changes in 
the total phosphorus content among profiles along the traverses did not 
differ very much. This can be attributed to the internal drainage condi­
tions of the profiles. Most of the profiles have somewhat poor or poor 
internal drainage. Godfrey (1951) and Godfrey and Riecken (1954) reported 
considerable differences among loess-derived soil profiles along a linear 
traverse in southwestern Iowa. However, the total phosphorus content in 
the poorly drained profiles on the eastern end did not differ very much. 
The profiles on the western end of the traverses were better drained and 
included the deep loess deposits adjacent to the Missouri River Valley, 
the major source of the loess. Therefore, the content of total phosphorus 
in these soils would be considerably higher than those on the eastern end 
of the loess province of Iowa. Godfrey (1951) reported that the differ­
ences in the phosphorus content of the original parent material was a 
result of sorting of the particles during the loess deposition. Also, 
the heavier phosphorus-bearing minerals may have tended to settle near 
the source area. This could explain the differences in the total phos­
phorus content in the profiles along the traverses. However, weathering 
differences are also important, and the soils on the western end near the 
source area are at a minimal stage of profile development which translates 
into higher total phosphorus content. Similar findings have been reported 
by Godfrey (1951). 
The minimal developed profiles (based on the phosphorus content) 
along Traverses TCI and TC2 are Sharpsburg sicl and Macksburg sicl at 
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Sites 010 and 080, respectively (Figures 37 and 38). These profiles are 
on the extreme western end of the traverses, where the loess is thickest 
and the soils are better drained than they are on the eastern end. Runge 
and Riecken (1966) studied the effects of internal drainage on the forms 
and distribution of phosphorus of some prairie soils common in Iowa. 
They found that the poorly drained soils had minimum total phosphorus 
values at shallower depths than the imperfectly and moderately well-
drained soils. The findings of this study are in complete agreement. 
It may be seen in Figures 37 and 38 that in the poorly drained Haig and 
Edina profiles the depth to minimum total phosphorus is considerably 
less than the somewhat poor and moderately well-drained profiles along 
Traverses TCI and TC2. 
The profiles also exhibit eluvial and illuvial zones of total 
phosphorus. The eluvial zone is from 0 to about 30 Inches, and the 
illuvial zone ranges from 30 inches to about 50 inches. Runge (1963) 
and Runge and Riecken (1966) reported such horizons for total phosphorus 
in loess-derived prairie soils. 
The weighted average total phosphorus contents for the profiles 
along Traverses TCI and TC2 in Group 1 are given in Table 23. The Ap 
horizon of each of these profiles is excluded because all the sites are 
presently or have been cultivated. The weighted average values are 
given for the area directly below the Ap to contact with the B horizon 
(hereafter referred to as the A horizon), the 10-40 inch section, and 
from directly below the Ap to a depth of 60 inches (hereafter referred 
to as the solum). There is a general decrease In the weighted average 
total phosphorus content as the soil progressively becomes more weathered. 
Table 23. Weighted average total phosphorus in profiles on the flat divides, Group 1. 
Site Soil Type 
Traverse TCI 
Site Soil Type 
Traverse TC2 
A Hor^ 10-40" 
ppm in ppm/in 
Solura^ 
ppm/ln 
A Hor® 10-40" Soluint> 
ppm/in ppm/ln ppm/ln 
010 Sharpsburg sici 498 452 511 080 Macksburg sicl 511 480 565 
020 Winterset (var)sil 303 342 485 090 Ladoga sicl'^ 401 469 526 
040 Haig sicl 448 384 461 100 Haig sicl 321 365 508 
050 Haig (var) sicl 388 379 465 110 Haig sil 321 365 508 
060 Edina sicl 232 275 337 120 Edina sil 286 364 502 
061 Haig sil 370 457 470 121 Pershing sicl*^ 440 455 442 
070 Edina sil 304 331 427 130 Edina sicl 324 426 473 
131 Edina sil 370 354 447 
^Ap horizon is not included. 
^Itacludes area from directly below Ap to 60 inches, 
"rrairie-forest transitional profile. 
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As the degree of soil development Increases, the weighted average total 
phosphorus along the two traverses decreases. Similar findings have been 
reported by Godfrey (1951) and Godfrey and Rlecken (1954) using the aver­
age phosphorus content of profiles along a linear traverse In southwestern 
Iowa. 
Depth distributions of total phosphorus In the profiles composing 
Group 2 along Traverses TCI and TC2 are given In Appendix C and shown 
graphically In Figures 39 and 40, respectively. The depth distribution 
of total phosphorus in the profiles along Traverse TCI is somewhat spo­
radic with respect to the distance from the source area. The depths to 
minimum total phosphorus values are similar to those in the profiles of 
Group 1. The more poorly drained profiles have shallower depths to 
minimal total phosphorus than the moderately well drained profiles. The 
profile at Site 030 is classified as a variant of the Clearfield series 
(Appendix A). It occurs on a narrow, rounded summit. A paleosol is 
within fifty inches of the present surface. The decrease in total phos­
phorus in the profile at Site 030 can be attributed to the presence of 
the perched water table associated with this paleosol. The increased 
moist conditions that are associated with the presence of the paleosol 
may increase the weathering of phosphorus-bearing minerals. Therefore, 
as water percolates through the soil profile, soluble forms of phosphorus 
may become associated with it and subsequently leached from the soil 
solum. The phosphorus that is now in solution is then removed from the 
profile through lateral flow and crop utilization. 
The depth distribution of total phosphorus in the profile at Site 
111 on Traverse TC2 (Figure 40) is similar to the profile at Site 030. 
Figure 39. Distribution of total phosphorus in profiles of Group 2 
along Traverse TCI (Site Oil is Sharpsburg sicl, 021 is 
Macksburg sicl, 030 is Clearfield (var) sicl, 041 is Grundy 
sicl, and 051 is Grundy sicl). 
Figure 40. Distribution of total phosphorus in profiles of Group 2 
along Traverse TC2 CSite 081 is Sharpsburg sicl, 101 is 
,Arispe (var) sicl, and 111 is Arispe (var) sicl). 
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The conditions at Site 111 are similar to those found at Site 030, and as 
a result, the depth distribution of total phosphorus in the profile is 
similar to that observed in the profile at Site 030. The total phos­
phorus content in the profile at Site 111 decreased from 404 ppm to 113 
ppm between depths of 30 to 55 inches. 
The weighted average total phosphorus contents for the profiles com­
posing Group 2 along Traverses TCI and TC2 are given in Table 24, The 
values for the profiles along Traverse TCI with respect to distance from 
the source area are somewhat sporadic. However, the values for the 10-40 
inch section and solum for the profiles along Traverse TC2 show a decrease 
in the weighted average total phosphorus values with distance from the 
source area for both the prairie and prairie-forest transitional soils. 
Total phosphorus values for the profiles of Group 3 along Traverses 
TCI and TC2 are given In Appendix C and shown graphically in Figures 41 
and 42, respectively. These soils are formed in 3 to 5 feet of loess 
overlying a Yarmouth-Sangamon paleosol (Appendix A and Appendix B). The 
profiles occur on the lower sideslopes or upper footslope positions of 
the landscape. The depth distribution of total phosphorus in these soils 
varies from profile to profile in a sporadic nature. The weighted average 
total phosphorus contents for these profiles are listed in Table 25. The 
weighted average total phosphorus of the solum decreased from the west to 
the east along Traverse TCI. The data show a decrease in the weighted 
average values from 478 ppm/inch at Site 022 to 247 ppm/inch at Site 071. 
The weighted average total phosphorus in the solum for the profiles along 
Traverse TC2 decreased from 470 ppm/inch at Site 082 to a minimum value of 
206 ppm/inch at Site 102 and then increased to 262 ppm/inch at Site 122. 
Table 24. Weighted average total phosphorus in profiles on the sloping divides. Group 2. 
Travcîrse TCI Traverse TC2 
A Hor^ 10-40" Solum^ A Hor^ 10-40" Solum^ 
Site Soil Type ppm/in ppm/in ppm/iii Site Soil Type ppm/in ppm/in ppm/in 
Oil Sharpsburg sicl 421 437 573 081 Sharpsburg sicl 499 580 
021 Macksburg sicl 609 523 587 091 Ladoga sil^ —— 456 494 
030 Clearfield (var) 
sicl 
412 298 264 101 Arispe (var) 
sicl 
442 363 414 
041 Grundy sicl 390 474 506 111 Arispe (var) sicl 342 342 
051 Grundy sicl — —  
00 
640 132 Lineville (var) 
sicl^ 
392 345 316 
^Ap is not Included, 
^Includes area from directly below Ap to 60 inches. 
^Prairie-forest transitional profile. 
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Table 25. Weighted average total phosphorus in profiles of Group 3, 
A Hor.* 10-40" Solunf 
Site Soil Type ppm/in ppm/in ppm/in 
Traverse TCI 
022 Clearfield (var) sicl 496 416 478 
042 Clearfield (var) sicl 354 299 325 
071 Clearfield (var) sicl 406 310 247 
Traverse TC2 
082 Sharpsburg (var) sicl 431 472 470 
102 Grundy Cvar) sicl 417 250 206 
122 Clearfield (var) sicl 416 267 262 
^Ap is not included. 
^Depth from directly below Ap to 60 inches. 
Figure 41. Distribution of total phosphorus in profiles of Group 3 
along Traverse TCI (Site 022 is Clearfield (var) s id, 042 
is Clearfield (var) sil, and 071 is Clearfield (var) sicl). 
Figure 42. Distribution of total phosphorus in profiles of Group 3 
along Traverse TC2 (Site 082 is Sharpsburg (var) sicl, 102 
is Grundy (var) sicl, and 122 is Clearfield (var) sicl). 
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Total phosphorus values for the profiles of Group 4 are listed in 
Appendix C and shown graphically in Figure 43. The profiles are derived 
primarily from the B horizon of Yarmouth-Sangamon paleosols. These pale-
osols are formed in glacial till or sediments of Kansas age. Therefore, 
the material from which the soils are formed has been intensely leached 
and altered with time. This may be attributed to the length of time the 
material was subjected to weathering conditions. 
The profiles as shown in Figure 43 decrease in total phosphorus con­
tent from the surface to approximately twenty inches. Below that depth, 
it is approximately 100 ppm and remains relatively constant with increas­
ing depth. The Clarinda profile at Site 012 has the highest total phos­
phorus content in the upper portions of the profile; however, it is 
located on the western end of Traverse TCI. The weighted average total 
phosphorus content for the profiles in Group 4 is listed in Table 26. The 
Clarinda profiles have a general decrease in the solum weighted average 
phosphorus from 194 ppm/in at Site 012 to 107 ppm/in at Site 062 along 
Traverse TCI. The weighted average total phosphorus of the 10-40 inch 
section decreases from 225 ppm/in to 120 ppm/in at Sites 012 and 062, 
respectively. 
Total phosphorus depth distribution is given in Figure 44 for the 
prairie-forest transitional profiles along Traverse TC2 in Groups 1 and 2. 
The minimum total phosphorus content occurs in the lower A or upper B 
horizon of the profiles on both the flat and sloping divides. The 
weighted average total phosphorus contents are listed in Tables 23 and 
24, respectively. There is a substantial decrease in the weighted 
average total phosphorus in the profile on the eastern end of the traverse 
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Figure 43. Distribution of total phosphorus in five Clarinda profiles 
in Group 4 along Traverses TCI and TC2 (Sites 012, 032, 
052, and 062 are along Traverse TCI; Site 112 is along 
Traverse TC2). 
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Table 26. Weighted average total phosphorus In profiles of Group 4. 
A Hor.® 10-40" Solum^ 
Site Soil Type ppm/in ppm/ln ppm/in 
Traverse TCI 
012 Clarinda s id 399 225 194 
031 Rlnda sicl^^ 268 178 191 
032 Clarinda sicl 268 128 160 
052 Clarinda sicl 234 123 138 
062 Clarinda sicl — —  120 107 
072 Lamonl cl 268 191 232 
Traverse TC2 
092 Lineville Cvar) sicl^ 252 191 232 
122 Clarinda sicl 388 209 191 
^Ap is not Included. 
^Depth directly below Ap to 60 Inches. 
"^Prairie-forest transitional profile. 
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as compared to the content in the profile on the western end of the 
traverse on both the flat and sloping divides. 
Total phosphorus depth distribution of two prairie-forest transi­
tional profiles (Rinda sicl and Lineville (var) sicl) and a prairie-
derived profile (Lamoni cl) of Group 4 is given in Figure 45. The 
results for the prairie-forest transitional profiles are similar to 
those of the prairie loess-derived profiles shown in Figure 43. However, 
the depth to the minimum total phosphorus value is less in the prairie-
forest transitional profiles than the prairie loess-derived profiles. 
The depth to the minimum total phosphorus value of Rinda sicl (Site 
031) is 18 inches as compared to 32 inches for a Clarinda sicl (Site 
032) profile in the same area. 
Inorganic phosphorus distribution and trends 
The inorganic phosphorus values were determined by the procedures 
stated in the preceding chapter and are listed in Appendix C. The pro­
files were separated into four groups as discussed in the preceding 
section and chapter. Depth distributions of inorganic phosphorus for 
the profiles of Group 1 along Traverses TCI and TC2 are shown in Figures 
46 and 47, respectively. The content of inorganic phosphorus in all 
the profiles along Traverses TCI and TC2 decreased to a minimum in the 
B horizon at approximately 30 inches and then increased with increasing 
depth. 
The low extractability of Inorganic phosphorus in the upper portions 
of the B horizon and lower A horizon may be attributed to plant removal 
and/or the relative stage of soil weathering. Godfrey (1951) suggested 
that the organic matter and/or the clay prevents contact of the 
Figure 44. Distribution of total phosphorus in prairie-forest transi­
tional profiles in Groups 1 and 2 along Traverse TC2 on the 
flat and sloping divides (Site 090 is Ladoga sicl and 121 
is Pershing sicl on the flat divides; Site 091 is Ladoga 
sil and 132 is Lineville (var) sicl on the sloping divides). 
Figure 45. Distribution of total phosphorus in two prairie-forest tran­
sitional profiles and a Laraoni el profile in Group 4 along 
Traverses TCI and TC2 (Site 031 is Rinda sicl and 092 is 
Lineville (var) sicl on Traverses TCI and TC2, respectively, 
that are prairie-forest transitional profiles; Site 072 is 
Lamoni cl, a prairie-derived profile). 
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Figure 46. Distribution of inorganic phosphorus in profiles of Group 1 
along Traverse TCI (Site 010 is Sharpsburg sicl, 020 is 
Winterset (var) sil, 040 is Haig sicl, 050 is Haig (var) 
sicl, 060 is Edina sicl, 061 is Haig sil, and 070 is Edina 
sil). 
Figure 47. Distribution of inorganic phosphorus in profiles of Group 1 
along Traverse TC2 (Site 080 Is Macksburg sicl, 100 is Haig 
sicl, 110 is Haig sil, 130 is Edina sicl, and 131 is Edina 
sil) . 
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phosphorus by the extracting agents which results in low extractable 
inorganic phosphorus. Godfrey further stated that more phosphorus was 
released in relation to a given release of iron in the A and C horizons 
than in the B horizon of all the profiles examined except the Minden 
profile. Godfrey attributed this to the fact that the free iron oxides 
were distributed differently in the profiles in relation to soil 
weathering. In minimal developed profiles, the free iron oxides present 
were rather evenly distributed with depth. In the other profiles, Godfrey 
(1951) found relatively more free iron oxides in the B horizon than in the 
A and C horizons. Godfrey (1951) concluded that since the phosphorus 
decreased in the B horizons with soil weathering, less phosphorus would 
be associated with a given amount of iron in the B horizons than in the 
low iron-high phosphorus A and C horizons. 
The free iron oxides distribution in the profiles of this study was 
not determined. Therefore, the statements made are primarily based on 
the interpretation of profile data presented by Godfrey (1951) from simi­
lar soil types used in this study. The Inorganic phosphorus data for 
the profiles of this study seem to follow these iron-phosphorus relation­
ships reported by Godfrey (1951). Eluvial and illuvial zones of inorganic 
phosphorus are present in all the profiles. The eluvial zone is from 0 to 
about 30 inches, and the illuvial zone ranges from 30 to about 50 inches. 
Godfrey (1951) pointed out that more inorganic phosphorus tended to be 
associated with a given amount of iron in the A and C horizons than in 
the B horizon under more advanced weathering conditions. 
The depth distribution of Inorganic phosphorus in the profiles of 
Group 2 along Traverses TCI and TC2 is shown in Figures 48 and 49, 
Figure 48. Distribution of inorganic phosphorus in profiles of Group 2 
along Traverse TCI (Site Oil is Sharpsburg sicl, 021 is 
Macksburg sicl, 030 is Clearfield (var) sicl, 041 is Grundy 
sicl, and 051 is Grundy sicl). 
Figure 49. Distribution of Inorganic phosphorus In profiles of Group 2 
along Traverse TC2 (Site 081 is Sharpsburg sicl, 101 is 
Arispe (var) sicl, and 111 is Arispe (var) sicl). 
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respectively. The distribution of inorganic phosphorus in the profiles 
along Traverse TCI appears to be sporadic. The content of inorganic 
phosphorus in all the profiles decreased to a minimum in the B horizon. 
The low extractability of inorganic phosphorus in the B horizon of these 
soils may be attributed to plant removal and/or the relative stage of 
soil weathering. The profiles along Traverse TC2 show a west to east 
decrease In inorganic phosphorus content. The profiles along Traverses 
TCI and TC2 also indicate the presence of eluvial and illuvial zones. 
These zones occur at more shallower depths in an easterly direction. The 
more strongly developed soils decrease in inorganic phosphorus content 
after reaching a maximum at approximately 30 inches. This may be seen 
in the profiles at Sites 030 and 051 along Traverse TCI and at Site 111 
along Traverse TC2. 
The depth distribution of inorganic phosphorus for the profiles of 
Group 3 along Traverses TCI and TC2 is shown in Figures 50 and 51, 
respectively. The Inorganic phosphorus content in these profiles is 
quite variable along the two traverses. This may be attributed to the 
nature of the soil forming material, the vegetation, illuviation, a fluc­
tuating perched water table, and the slope position on which the profiles 
occur. The profiles are from the footslopes or lower sideslopes which 
may be collecting and transporting soil material rich in inorganic 
phosphorus. The Yarmouth-Sangamon paleosol is within five feet of the 
present surface. Therefore, the presence of the perched water table may 
flush the inorganic phosphorus out of the profile. Illuviation of inor­
ganic phosphorus may also occur as water percolates through the profile. 
Site 022 shows some indication of illuviation. 
Figure 50. Distribution of inorganic phosphorus in profiles of Group 3 
along Traverse TCI (Site 022 is Clearfield (var) sicl, 042 is 
Clearfield (var) sil, and 071 is Clearfield (var) sicl). 
Figure 51. Distribution of inorganic phosphorus in profiles of Group 3 
along Traverse TC2 (Site 082 is Sharpsburg (var) sicl, 102 is 
Grundy (var) sicl, and 122 is Clearfield (var) aid). 
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The inorganic phosphorus content of the prairie-derived soils in 
Group 4 along the two traverses is shown in Figure 52, The inorganic 
phosphorus content decreases from the surface down to about 10 to 15 
inches, where it remains fairly constant with increasing depth. 
The depth distribution of inorganic phosphorus in the prairie-forest 
transitional profiles along Traverses TCI and TC2 is shown in Figure 53 
for the profiles in Groups 1 and 2 on the flat and sloping divides, 
respectively. The depth distribution of inorganic phosphorus in two 
prairie-forest transitional profiles (Rinda sicl and Lineville (var) sicl) 
and a prairie-derived profile (Lamoni cl) of Group 4 is shown in Figure 
54. The data of the prairie-forest transitional profiles of Group 4 are 
similar to those of the prairie-derived profiles. However, the prairie-
forest transitional profiles in Groups 1 and 2 have a more pronounced 
zone of eluviation and illuviation of inorganic phosphorus than the 
prairie loess-derived profiles of Groups 1 and 2. The zone of eluviation 
for inorganic phosphorus corresponds to the zone of maximum clay 
illuviation. More clay movement occurs under a more acid forest 
environment. Therefore, the inorganic forms of phosphorus are subject to 
increased fixation by the clay particles, iron, aluminum, and removal 
from the upper portions of the profile by leaching (Godfrey, 1951 and 
Stelly, 1942). 
Organic phosphorus distribution and trends 
The organic phosphorus distribution within the profiles along Tra­
verses TCI and TC2 is presented in Appendix C. The values were determined 
by the procedures stated in the preceding chapter. The profiles were 
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Figure 52. Distribution of inorganic phosphorus in five Clarinda pro­
files in Group 4 along Traverses TCI and TC2 (Sites 012, 
032, 052 and 062 are along Traverse TCI; Site 112 is along 
Traverse TC2). 
Figure 53. Distribution of inorganic phosphorus in prairie-forest transi­
tional profiles of Groups 1 and 2 along Traverse TC2 on the 
flat and sloping divides (Site 090 is Ladoga sicl and 121 is 
Pershing sicl on the flat divides; Site 091 is Ladoga sil and 
132 is Lineville (var) sicl on the sloping divides). 
Figure 54. Distribution of inorganic phosphorus in profiles at Sites 
031, 072 and 092 along Traverses TCI and TC2 of Group 4 
(Sites 031 (Rinda sicl) and 092 (Lineville (var) sicl) are 
prairie-forest transitional profiles and Site 072 (Lamoni 
cl) is prairie-derived). 
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separated into four groups as described in the preceding chapter. The 
depth distribution of organic phosphorus in the prairie loess-derived pro­
files along Traverses TCI and TC2 of Group 1 is shown in Figures 55 and 
56, respectively. The organic phosphorus decreases vertically with depth 
in all the profiles. The decrease is constant down to about 30 inches, 
but below this depth, the distribution in some of the profiles becomes 
quite variable. This variability may be attributed to plant removal, 
mineralization, and a fluctuating perched water table during the year. 
Tisdale and Nelson (1975) have reported that certain soluble organic 
phosphorus (nucleic acids and phytin) were taken up by plants from sterile 
sand and solution cultures. Both compounds may occur as degradation 
products of the decomposition of soil organic matter and, as such, could 
be utilized directly by growing plants. The organic phosphorus compounds 
that have been specifically identified in soils occur in three principal 
forms; phospholipids, nucleic acids, and inositol phosphates. Phosphorus 
has for some time been recognized as a constituent of nucleic acid, 
phytin, and phospholipids. According to Tisdale and Nelson (1975), an 
adequate supply of phosphorus early in the life of plants is important 
in laying down the primordia for its reproductive parts. Therefore, 
the distribution of organic phosphorus in the profiles of this study 
may be affected by plant activity because all of the profiles were taken 
from cultivated fields. 
The mineralization of organic phosphorus has been studied by 
Thompson et al. (1954) and Tisdale and Nelson (1975). It has been sug­
gested that if the carbon:inorganic phosphorus ratio is 200:1 or less, 
mineralization will occur and if 300:1, immobilization will occur. 
Figure 55. Distribution of organic phosphorus in profiles of Group 1 
along Traverse TCI (Site 010 is Sharpsburg sicl, 020 is 
Winterset (var) sil, 040 is Haig sicl, 050 is Haig (var) 
sicl, 060 is Edina sicl, 061 is Haig sicl, and 070 is Edina 
sil). 
Figure 56. Distribution of organic phosphorus in profiles of Group 1 
along Traverse TC2 (Site 080 is Macksburg sicl, 100 is Kalg 
sicl, 110 is Haig sil, 120 is Edina sil, 130 is Edina sicl, 
and 131 is Edina sil). 
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Thompson et al. (1954) and Jackman (1955) have reported positive correla­
tions between organic phosphorus, total nitrogen, and organic carbon. 
Therefore, a decrease in organic carbon will result in a decrease in 
the organic phosphorus. This also may explain the decrease in organic 
phosphorus in the profiles of this study. 
Runge and Riecken (1966) have reported that the amount of organic 
phosphorus in poorly drained soils was about one-half that in the well 
drained members of the topo-sequence studied. All of the profiles shown 
in Figures 55 and 56 are somewhat poor or poorly drained except Site 010 
which is moderately well-drained. The depth distribution of organic 
phosphorus in the somewhat poor and poorly drained profiles is quite 
variable below 30 inches. This is the area at which a perched water table 
remains a large portion of the year. The presence of this fluctuating 
water table may affect the soluble organic phosphorus compounds in the 
soils. The organic phosphorus compounds that enter into the solution 
phase will fluctuate as the water table level fluctuates. Some of the 
soluble organic phosphorus compounds may adhere to the soil peds as the 
water table level drops to lower depths in the profiles. 
The weighted average organic phosphorus values for the profiles 
along Traverses TCI and TC2 of Group 1 are listed in Table 27. The data 
show a decrease in the weighted average organic phosphorus in the sola of 
the soils along Traverses TCI and TC2. The weighted average organic phos­
phorus along Traverse TCI decreases from 167 ppm/in in Sharpsburg sicl to 
128 ppm/in in Edina sil at Sites 010 and 070, respectively. Along Tra­
verse TC2 the values decrease from 191 ppm/in in Macksburg sicl to 137 
ppm/in in Edina sil at Sites 080 and 130, respectively. Several 
Table 27. Weighted average organic phosphorus In profiles of Group 1. 
Traverse TCI Traverse TC2 
A Hora 10-40" Solum^ A Hor* 10-40" Solumb 
Site Soil Type ppm/in ppm/in ppm/ln Site Soil Type ppm/in ppm/in ppm/in 
010 Sharpsburg slcl 304 235 167 080 Macksburg sicl 328 228 191 
020 Winterset (var) sil 203 141 137 090 Ladoga sicl^ 202 183 149 
040 Haig slcl 358 172 145 100 Haig sicl 232 168 152 
050 Haig (var) slcl 226 161 149 110 Haig sil 240 162 158 
060 Edina sicl 174 170 147 120 Edina sil 222 218 188 
061 Haig sil 204 190 130 121 Pershing sil^ 283 169 156 
070 Edina sil 198 157 128 130 Edina sicl 224 138 137 
131 Edina sil 266 213 171 
^Ap is not included 
^Depth from directly below the Ap to 50 inches. 
^Prairie-forest transitional profile. 
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investigators have reported that soil development increases from west to 
east in the loess province of Iowa. Therefore, the decrease in organic 
phosphorus in these profiles may be reflecting the relative degree of 
weathering exhibited in the profiles. These findings concur with those 
reported by Godfrey and Riecken (1954). The weighted average values re­
flect the influence of different forms of vegetation, as shown in the two 
prairie-forest transitional profiles along Traverse TC2. The values also 
reflect the internal drainage conditions of the profiles. The poorly 
drained profiles have lower organic phosphorus content than the moderately 
well drained profiles. These findings agree with findings reported by 
Runge and Riecken (1966). 
Depth distributions of organic phosphorus in the profiles of Group 2 
along Traverses TCI and TC2 are shown in Figures 57 and 58, respectively. 
The distribution below the Ap in each profile along Traverse TCI generally 
decreases with depth down to about 30 inches where the distribution be­
comes quite variable with increasing depth. This may be attributed to 
plant removal, the presence of a fluctuating perched groundwater table 
within the profiles, and other factors such as those discussed for the 
profiles in Group 1. The depth distribution in the profiles along Tra­
verse TC2 decreases uniformly with depth. The poorly drained profiles in 
this group of soils also have lower organic phosphorus content than the 
moderately well drained profiles. 
The depth distribution of organic phosphorus in the profiles of 
Group 3 along Traverse TCI and TC2 is shown in Figures 59 and 60, 
respectively. The vertical distribution in the profiles along both tra­
verses decreases uniformly with depth, with the exception of the profile 
Figure 57. Distribution of organic phosphorus in profiles of Group 2 
along Traverse TCI CSite Oil is Sharpsburg sicl, 021 is 
Macksburg sicl, 030 is Clearfield (var) sicl, 040 is Grundy 
sicl, and 051 is Grundy sicl). 
Figure 58. Distribution of organic phosphorus in profiles of Group 2 
along Traverse TC2 (Site 081 is Sharpsburg sicl, 101 is 
Arispe (var) sicl, and 111 is Arispe (var) sicl). 
171 
20 
•H 
§ •  4 0  
Legend 
# * Site Oil 
« # Site 021 
« # Site 030 
o——o Site 041 
o o Site 051 
60 
200 800 600 
Organic Phosphorus (ppm) 
4 0 0  
20 
i 
•s 
Legend 
—• Site 081 
—# Site 101 
— —9 Sits 111 
60 
4 0 0  
Organic Phosphorus (ppm) 
800 600 
Figure 59. Distribution of organic phosphorus in profiles of Group 3 
along Traverse TCI (Site 022 is Clearfield (,var) sicl, 042 
is Clearfield (var) sil, and 071 is Clearfield (var) sicl). 
Figure 50. Distribution of organic phosphorus in profiles of Group 3 
along Traverse TC2 CSite 082 is Sharpsburg (var) sicl, 102 
is Grundy (var) sicl, and 122 is Clearfield (yar) sicl). 
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at Site 022 on Traverse TCI. The distribution of organic phosphorus 
in this profile is similar to the depth distribution observed in the 
profiles shown in Figures 55, 56, and 57. Therefore, the same reasons 
for the depth distribution may also apply. However, this profile 
occurs at a footslope position on the landscape and has accumulated 
some material from upslope that has been leached of soluble forms 
of organic phosphorus. This may explain the substantial decrease at 8 
inches. 
Depth distribution of organic phosphorus in five prairie-derived 
Clarinda profiles of Group 4 is shown in Figure 61. The organic phospho­
rus content is highest in the surface horizon and decreases uniformly 
down to about 20 inches and remains fairly constant with increasing depth. 
The weighted average organic phosphorus content of the profiles is listed 
in Table 28- The weighted average organic phosphorus In the profiles 
decreases with increasing distance from the source area and degree of 
profile development. 
Depth distribution of organic phosphorus in the prairie-forest 
transitional profiles of Groups 1 and 2 is shown in Figure 62. The depth 
distribution of organic phosphorus in these profiles is similar to the 
prairie-derived profiles shown in Figures 55, 56, and 57. The distribu­
tion in these profiles below 20 inches is quite variable with increasing 
depth. Depth distribution of organic phosphorus in Sinda sicl, Lineville 
(var) sicl, and Lamoni cl profiles of Group 4 is shown in Figure 63. 
Rinda sicl and Lineville (var) sicl are prairie-forest transitional pro­
files and Lamoni cl is a prairie-derived profile. The depth distribution 
of organic phosphorus in the profiles decreased uniformly with increasing 
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Table 28. Weighted average organic phosphorus in profiles of Group 4. 
A Hor* 10-40" Solum*' 
Site Soil Type ppm/in ppm/in ppm/in 
Traverse TCI 
012 Clarinda sicl 266 149 128 
031 Rinda sicl^ 226 115 108 
032 Clarinda sicl 222 106 101 
052 Clarinda sicl 189 96 87 
062 Clarinda sicl ... 88 71 
072 Lamoni cl 222 134 131 
Traverse TC2 
092 Lineville (var) sicl^ 160 108 106 
112 Clarinda sicl 304 170 164 
^Ap is not included, 
^Depth directly below the Ap to 60 Inches. 
'^Prairie-forest transitional profile. 
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Figure 61. Distribution of organic phosphorus in five Clarinda profiles 
in Group 4 along Traverses TCI and TC2 (Sites 012, 032, 052, 
and 062 are along Traverse TCI; Site 112 is along Traverse 
TC2. 
Figure 62. Distribution of organic phosphorus in prairie-forest transi­
tional profiles in Groups 1 and 2 along Traverse TC2 (Site 
090 is Ladoga sicl, 121 is Pershing slcl, 091 is Ladoga sil, 
and 132 is Lineville (var) sicl). 
Figure 63. Distribution of organic phosphorus in Rinda sicl, Lineville 
(var) slcl and Lamonl cl of Group 4 (Site 031 is Rinda slcl, 
072 is Lamonl cl, and 092 is Lineville (var) sicl). 
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depth. The decrease In the vertical distribution of organic phosphorus 
in these profiles may be attributed to the organic carbon and/or organic 
matter content in the profiles. It has been pointed out in the preced­
ing paragraphs of this chapter that some forms of organic phosphorus 
occur from the degradation and decomposition of organic matter (Tisdale 
and Nelson, 1975). Organic carbon also has been reported as a source 
of organic phosphorus (Thompson et al., 1954 and Jackman, 1955). The 
organic phosphorus, carbon, and organic matter in these profiles 
decrease uniformly with increasing depth. The organic phosphorus is 
highest in the surface of all profiles and lowest in the horizons that 
have the lowest organic carbon and organic matter content. 
Available phosphorus distribution and trends 
Available phosphorus data for the profiles along Traverses TCI and 
TC2 are listed in Appendix C. The depth distribution of available phos­
phorus within profiles and along the two traverses was determined by 
the procedures described in the preceding sections^ The available pho5= 
phorus values for the profiles composing Group 4 along Traverses TCI and 
TC2 are listed in Appendix C. The available phosphorus was highest in 
the surface horizon and decreased with Increasing depth. The high values 
in the Ap and A horizon of the profiles may be attributed to the amount 
and mineralization of organic matter, vegetation, and inorganic and/or 
organic fertilizers. The low values in the lower depths of the profiles 
may be attributed to the parent material of the soil. It has been pointed 
out previously that these soils are formed from the B horizon of Yarmouth-
Sangamon and Late Sangamon paleosols. These paleosols have been 
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substantially leached of available forms of phosphorus due to the length 
of time the soils were exposed to weathering conditions. Several 
investigators have reported the dependence of available phosphorus on 
soil pH, organic matter, vegetation, drainage, and rooting depths. These 
conditions were discussed in the background chapter of this manuscript. 
The available phosphorus values for the profiles composing Group 3 
along Traverses TCI and TC2 are listed in Appendix C. The available 
phosphorus in these profiles is also very low. Maximum values are in 
the surface horizons. The higher amounts in the surface horizon may be 
attributed to the vegetation producing organic matter, soil pH, and the 
addition of inorganic and/or organic fertilizers. 
Available phosphorus values for the profiles of Groups 1 and 2 are 
presented in Appendix C. The depth distribution of available phosphorus 
in the profiles of Group 1 along Traverses TCI and TC2 is shown in 
Figures 64 and 65, respectively. The available phosphorus is high in 
the surface horizon, decreases to minimum values between 9 and 26 inches, 
increases to maximum values between 26 and 57 inches, and decreases 
slightly again at the lower levels of the profiles along Traverse TCI. 
The depth distribution of available phosphorus in the profiles along 
Traverse TC2 shows similar trends. The values are highest in the surface 
horizon, decrease to minimum values between 8 and 26 inches, increase 
to maximum values between 26 and 51 inches» and decrease again with ln= 
creasing depth. All the profiles along Traverses TCI and TC2 have 
eluvial and illuvial ??ones= The eluvial zone is from the surface down 
to about 25 Inches, and the illuvial zone ranges between depths of 25 
to 40 inches. The eluvial zone may be attributed to removal by plants. 
Figure 64. Distribution of available phosphorus in profiles of Group 1 
along Traverse TCI (Site 010 is Sharpsburg sicl, 020 is 
Winterset (var) sil, 040 is Haig sicl, 050 is Haig (var) 
sicl, 061 is Haig sil, and 070 is Edina sil). 
Figure 65. Distribution of available phosphorus in profiles of Group 1 
along Traverse TC2 (Site 080 is Macksburg sicl; 090 is Ladoga 
sicl5 100 is Haig sicl, 110 is Haig sil, 120 is Edina sil. 
121 is Pershing sicl, 130 is Edina sicl, and 131 is Edina 
sil) . 
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the process of eluviation and the weathering of phosphorus-bearing 
minerals. The illuvial zone of maximum values may be attributed to 
the weathering of phosphate-bearing minerals, illuviation, and little 
removal by plant roots. These findings agree with findings reported by 
Runge and Riecken (1966) and Runge (1963). The available phosphorus 
is highest in the Ap horizon primarily because of the addition of 
inorganic and/or organic fertilizers and easily mineralizable organic 
phosphorus compounds from plant residue. 
The available phosphorus content tends to reflect the internal drain­
age condition of the profiles studied. The data indicate that the better 
drained profiles have higher values of available phosphorus throughout 
the profile then the poorly and somewhat poorly drained profiles. This 
may be related to higher water table levels which restrict root depths 
and subsequent recycling of phosphorus by the plants. Lindsay and Moreno 
(1960) and Hsu and Jackson (1960) explained the low values of available 
phosphorus of poorly drained profiles based on the solubility product 
principles. They reported about equal solubility values for aluminum 
(Al), iron (Fe), dicalcium phosphate dihydrate (CaHPO^ • ZHgO) and octo-
calcium phosphate (Ca^H(PO^)g • SHgO) near neutral pH values. At neutral 
pH values, phosphorus in the soil solution could be supplied from any 
or all of these sources if they have the same surface area and exist in 
the same quantity in the soil. If the pH values decline to near 
neutrality, secondary phosphorus compounds of iron, aluminum and calcium 
may form at about equal rates provided the cations are present in simi­
lar quantities. Runge and Riecken (1966) found that the poorly drained 
soils in their study had fewer sites for the formation of secondary 
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phosphates as well as loess surface area for the replenishment of phos­
phorus removed from the soil solution than the better drained soils. 
Figures 66 and 67 show the distribution of available phosphorus 
In the profiles of Group 2 along Traverses TCI and TC2, respectively. 
The data are similar to those In the profiles of Group 1. However, the 
zone of eluvlatlon and llluvlatlon Is not as pronounced In the profiles 
of this group as was observed in Group 1. This may be due to the con­
siderable differences in the slope percentages, which create unstable 
landscape surface, the soil surfaces are younger, and the perched water 
table is closer to the surface. The prairie-forest transitional profiles 
show distinct zones of eluvlatlon and llluvlatlon. The Ladoga profile 
at Site 091 along Traverse TC2 is an example of this type of distribution. 
The profile has a minimum value of 3 ppm at a depth of 11 Inches and a 
maximum value of 31 ppm at a depth of 38 inches. 
Total carbon distribution and trends 
The total carbon content in the profiles studied may be assumed 
to be organic carbon since there was no indication by the pH values or 
the diluted HCl field test that these profiles contained free carbonates. 
The data are listed in Appendix B for each profile. The profiles were 
separated into four groups based on the reasoning given in the preceding 
section and chapter. 
The depth distributions of total carbon In the profiles composing 
Group 1 along Traverses TCI and TC2 are shown in Figures 68 and 69, 
respectively. The organic carbon decreases in all the profiles to less 
than one percent below a depth of about 25 Inches. The data also 
Figure 66. Distribution of available phosphorus in profiles of Group 2 
along Traverse TCI (Site Oil is- Sharpsburg slcl, 021 is 
Macksburg slcl, 030 is Clearfield (var) slcl, 041 is Grundy 
slcl, and 051 is Grundy slcl). 
Figure 67. Distribution of available phosphorus in profiles of Group 2 
along Traverse TC2 (Site Oil is Sharpsburg slcl, 091 Is 
Ladoga sil, 101 is Arispe (var) slcl, 111 is Arispe (var) 
slcl, and 132 is Lineville (var) sil). 
186 
# Site Oil 
Site 021 
- Site 030 
o Site 041 
Site 051 
2 0  4 0  6 0  
Available Phosphorus (ppm) 
1 1 1— " I ' I 
• • Site 111 
B o Si te  132 
0 ' ft) ' 4b ' gb 
Available Phosphorus (ppm) 
187 
Organic Carbon (%) 
• Site 010 
Site 020 
3 0  
# Site 040 
o Site 050 
Site 060 
• Site 061 
o Site 070 
i 
Figure 68. Distribution of organic carbon in profiles of Group 1 along 
Traverse TCI (Site 010 is Sharpsburg sicl, 020 is Winterset 
(var) sil, 040 is Hâig sicl," 050 is Haig (var) sicl, 060 is 
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Figure 69, Distribution of organic carbon in profiles of Group 1 along 
Traverse TC2 (Site 080 is Macksburg sicl, 080 is Ladoga sicl, 
100 is Haig sicl, 110 is Haig sil, 120 is Edina sil, 121 is 
Pershing sicl, 130 is Edina sicl, and 131 is Edina sil). 
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indicate that the organic carbon content decreases more rapidly in the 
poorly drained soils than in the moderately well-drained soils. This 
can be attributed to the shallower depth to a perched water table 
which restricts root growth and penetration. Similar findings have 
been reported by Corliss (1958), Runge (1963), and Runge and Riecken 
(1966). 
The weighted average organic carbon values for the profiles of 
Group 1 are listed in Table 29. The values for the A horizon are quite 
variable along the traverses. This may be due to the high content of 
crop residue that remains on the soil surface after harvest. The weighted 
average organic carbon in the 10-40 inch section for the profile along 
Traverse TCI decreased from 0.91 percent/inch at Site 010 to a minimum 
value of 0.51 percent/inch at Site 040. The data also show a secondary 
maximum of 0.83 percent/inch at Site 060 and a secondary minimum of 0.52 
percent/inch at Site 070. Weighted average organic carbon values in the 
10-40 inch section for the profiles along Traverse TC2 are quite variable. 
The values for the profiles along both traverses appear to reflect the 
relative degree of profile development or horizon differentiation. 
The organic carbon distribution in the profiles of Group 2 along 
Traverses TCI and TC2 is given in Figures 70 and 71, respectively. 
The data has similar trends to those of the profiles of Group 1. The 
organic carbon content in the poorly drained profile decreases more 
rapidly than that of the moderately well-drained profiles. This may 
be attributed to the presence of a perched water table that restricts 
root growth. Similar findings have been reported by Runge and Riecken 
(1966). The relative degree of soil development may have some effect 
Table 29. Weighted average organic carbon (%/inch) in profiles composing Groups 1 and 2. 
Site Soil Type A Hor. 10-40" Site Soil Type A Hor. 10-40" 
Traverse TCI 
010 Sharpsburg sicl 2.06 0.97 Oil Sharpsburg sicl 2.00 0.93 
020 Winterset (var) sil 2.01 0.74 021 Macksburg sicl 2.48 1.09 
040 Haig sicl 2.40 0.51 030 Clearfield (var) sicl 1.94 0.39 
050 Haig (var) sicl 2.12 0.73 041 Grundy sicl 2.26 0.26 
060 Edina sicl 1.41 0.83 051 Grundy sicl 2.12 0.18 
061 Haig sil 1.36 0.55 
070 Edina sil 1.52 0.52 
Traverse 
CM 
080 Macksburg sicl 2.37 0.71 081 Sharpsburg sicl 2.30 0.48 
090 Ladoga sicl® 1.64 0.51 091 Ladoga sil® 1.44 0.15 
100 Haig sicl 1.55 0.50 101 Arispe (var) sicl 2.02 0.34 
110 Haig sil 1.96 0.63 111 Arlspe (var) sicl 2.74 0.20 
120 Edina sil 1.16 0.30 132 Linevllle (var) sil® 1.58 0.45 
121 Pershing sicl^ 1.62 0.35 
130 Edina sicl 2.25 0.33 
131 Edina sil 1.68 0.52 
^Prairie-forest transitional profile. 
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on the rate at which organic carbon decreases in the profiles. Profile 
development increases from west to east in the study area. Organic car­
bon content in the profiles studied decreases from west to east. 
Therefore, as profile development increases organic carbon decreases. 
This effect may be confounded with vegetation and the proximity of a fluc­
tuating perched water table which have been proven to be significant fac­
tors in profile development toward the eastern end of the loess province. 
The depth distribution of organic carbon in the profiles composing 
Groups 3 and 4 is given in Figures 72 and 73, respectively. From observ­
ing the depth distribution of the data and the weighted average values 
listed in Table 30, it may be concluded that the decrease in organic 
carbon is less in the profiles of Group 3 (Figure 72) than it is for the 
profiles formed in the more uniform loess parent material in Groups 1 and 
2. This may be due to the vegetation, drainage, and the slope position 
as well as the parent material from which the profiles formed. These 
soils are on the lower backslope and footslope positions which may accumu­
late material from upslops as the soils develop. 
The organic carbon content in the profiles of Group 4, as shown in 
Figure 73, decreases in organic carbon content much faster than the rate 
of decrease in the profiles of the other three groups. All of the pro­
files in this group are formed in the B horizon of exhumed gray, clayey 
Yarmouth-Sangamon paleosols except Lineville which is formed in the B 
horizon of Late Sangamon paleosols. These paleosols have been inten­
sively weathered in a previous environment and are overlain by a thin 
layer of loess and/or sediments ranging from 6 to 18 inches in thickness. 
Table 30. Weighted average organic carbon in profiles composing Groups 3 and 4 along Traverses 
TCI and TC2. 
Site Soil Type A Hor. 10-40" Site Soil Type A Hor. 10-40" 
022 Clearfield (var) sicl 2.51 0.82 012 Clarinda sicl 2.31 0.77 
042 Clearfield (var) sil 1.80 0.87 031 Rinda sicl& 1.86 0.25 
071 Clearfield (var) sicl 2.66 0.81 032 Clarinda sicl 1.92 0.27 
082 Sharpsburg (var) sicl 1.31 0.53 052 Clarinda sicl 2.34 0.24 
102 Grundy (var) sicl 1.63 0.61 062 Clarinda sicl 1.54 0.07 
122 Clearfield (var) sicl 1.69 0.51 072 Lamoni cl 1.82 0.26 
092 Lineville (var) sicl^ 0.84 0.11 
112 Clarinda sicl 2.20 0.55 
^Prairie-forest transitional profile. 
Figure 72. Distribution of organic carbon in profiles in Group 3 along 
Traverses TCI and TC2 (Sites 022, 042 and 071 are Clearfield 
variants along Traverse TCI; Site 082 is Sharpsburg (var) 
sicl, 102 is Grundy (var) slcl, and 122 is Clearfield (var) 
s id along Traverse TC2). 
Figure 73. Distribution of organic carbon in profiles in Group 4 along 
Traverses TCI and TC2 (Sites 012, 032, 052 and 062 are 
Clarinda profiles along Traverse TCI,Site 112 is a Clarinda 
profile along Traverse TC2, and Site 072 is Latnoni cl along 
Traverse TCI prairie-derived; Sites 031 and 092 are 
prairie-forest transitional profiles, Site 031 is Rinda 
sicl, and 092 is Lineville (var) sicl). 
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The higher organic carbon values in the surface horizon of these profiles 
may be attributed to the properties of the loess and/or sediments and the 
type of vegetation. 
Therefore, even though the rate of decrease in organic carbon is 
primarily related to the type of vegetation, the drainage conditions 
exhibited by the profile, slope, and the proximity of the perched water 
table, the relative stage of profile development and the nature of the 
soil forming material also contributes to the rate of decrease. However, 
these effects or factors affecting the distribution of organic carbon 
are all somewhat confounded with each other, which make it difficult to 
single out any one factor as being responsible for the distribution 
within profiles. 
Relationship between organic carbon and organic phosphorus 
As discussed previously in this manuscript, the test for free 
carbonates in the profiles of this study was negative. Therefore, 
the values obtained by the total carbon procedure represent the organic 
carbon content of the soils. In this section, the total carbon, as 
determined in this study, will be referred to as organic carbon. 
The ratio of organic carbon to organic phosphorus (hereafter 
referred to as OC/OP) has been reported as being useful in differenti­
ating poorly drained soils from imperfectly and moderately well-drained 
soils (Runge and Rlecken, 1966). Other investigators have reported 
that OC/OP ratios are useful as an indicator of the degree of organic 
matter decomposition (Bower, 1949; Greb and Olsen, 1967; and Thompson 
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and Black, 1950). The OC/OP ratios have been reported by numerous 
scientists as a possible indicator of phosphorus availability (Hawkins 
and Kunze, 1965; Nye and Bertheux, 1957; Runge, 1963; Walker, 1965; and 
Westin and Buntley, 1967). Smeck (1969) reported that OC/OP ratios 
indicated that phosphorus availability Increased with Increasing pro­
file development in selected soils in Illinois. Low OC/OP ratios have 
been correlated with high phosphorus supplying power which Implies that 
the proportion of phosphorus Incorporated into organic matter may be 
a function of phosphorus stress (Smeck, 1969). 
The OC/OP ratios of the profiles of this study as determined from 
the weighted average values of the component variables are listed in 
Tables 31 and 32. The OC/OP ratios for the profiles in Groups 1 and 
2 on the flat and sloping divides, respectively, are listed in Table 
31. The OC/OP ratios for the profiles composing Groups 3 and 4 are 
listed in Table 32. The profile data of all groups are quite variable; 
a few, if any, relationships exist. The variability may be attributed 
to the means by which the organic phosphorus data was obtained. The 
organic phosphorus was obtained by subtracting inorganic phosphorus 
values from total phosphorus values. Therefore, considerable error 
may be present in the organic phosphorus values obtained. 
The depth distribution of OC/OP ratios decreases with depth in 
all the profiles studied. The highest values are in the surface hori­
zons and the lowest values are in the illuvlal horizons. The rela­
tive decrease in the OC/OP ratios within the profiles reflect 
Table 31. OC/OP ratios in profiles composing Groups 1 and 2 on the flat and sloping divides, 
respectively. 
Group 1 Group 2 
Site Soil Type A Hor 10-40" Site Soil Type A Hor 10-40" 
Traverse TCI 
010 Sharpsburg s id 69.8 41.3 Oil Sharpsburg sicl 95.2 61.6 
020 Winterset (var) sil 80.4 52.5 021 Macksburg sicl 99.8 46.2 
040 Haig sicl 62.5 29.6 030 Clearfield (var) sicl 63.2 26.5 
050 Haig (var) sicl 80.9 45.3 041 Grundy sicl 69.1 25.4 
060 Edina sicl 62.9 48.8 051 Grundy sicl 51.2 10.5 
061 Haig s il 60.2 28.9 
070 Edina sill 68.2 33.1 
Traverse TC2 
080 Macksburg sicl 68.9 31.1 081 Sharpsburg sicl 67.0 26.5 
090 Ladoga sicl^ 65.1 27.9 091 Ladoga sil® 58.5 12.4 
100 Haig sicl 53.3 29.8 101 Arispe (var) sicl 60.7 20.5 
110 Haig sil 75.1 38.9 111 Arispe (var) sicl 81.1 14.7 
120 Edina sll 47.9 13.8 132 Lineville (var) sil® 52.1 29.0 
121 Pershing sicl® 54.4 20.7 
130 Edina sicl 71.0 23.9 
131 Edina sil 58.1 24.4 
Prairie-forest transitional profile. 
Table 32. OC/OP ratios in profiles composing Groups 3 and 4 along Traverses TCI and TC2. 
Group 3 Group 4 
Site Soil Type A Hor, 10-40" Site Soil Type A Hor. 10-40" 
022 Clearfield (var) sicl 115.5 53.5 012 Clarinda sicl 96.2 51.7 
042 Clearfield (var) s il 61.8 45.1 031 Rinda sicl^ 61.6 21.7 
071 Clearfield (var) sicl 73.3 38.4 032 Clarinda sicl 77.7 25.5 
082 Sharpsburg (var) sicl 45.2 54.4 052 Clarinda sicl 109.8 25.0 
102 Grundy (var) sicl 51.7 33.9 062 Clarinda sicl 81.9 8.0 
122 Clearfield (var) sicl 50.3 24.5 072 Lamoni cl 75.2 19.4 
092 Lineville (var) sicl^ 43.3 10.2 
112 Clarinda sicl 71.4 32.3 
Prairie-forest transitional profile. 
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the distribution of organic carbon and organic phosphorus in the profiles. 
High ratios reflect low organic phosphorus and high organic carbon values 
and vice versa. 
The relationship between organic carbon and organic phosphorus 
has been studied by numerous investigators. Thompson et al. (1954) 
and Jackman (1955) have reported positive correlations between organic 
carbon and organic phosphorus. Several other investigators have shown 
that in soils high in organic carbon and nitrogen, much of the phosphorus 
may be present in organic form, 
Thompson et al. (1954) concluded from a study of 25 pairs of samples 
of virgin and cultivated soils that the organic phosphorus content in 
soils depended on the content of total nitrogen, organic carbon, and 
the pH. They were able to express the relationship by the regression 
equations Y = 0.77n - 82.3pH + 552, and Y = 0.00409c - 98.2pH + 729, 
where Y Is the organic phosphorus in ppm, n is the total nitrogen in 
ppm, and c is the organic carbon in ppm. 
The organic carbon and organic phosphorus values from the surface 
down to 40 inches in the profiles of this study were analyzed using 
least squares analysis in an effort to evaluate this relationship be­
tween the two soil chemical components. The mathematical relationships 
formed as a result of regressing the organic phosphorus values against 
the organic carbon values are given in Table 33, All of the equations 
are significant at the 1 percent level. The soil groups referred to 
in the table are the sane as those described in the preceding section. 
Table 33. Regression equations for predicting organic phosphorus in the 0 to 40 inch zone in pro­
files of Groups 1 through 4, influenced by prairie and prairie-forest transitional 
vegetation. 
Soil Vegetational 2 STD DEV 
Group Influence Regression Equation R (ppm) 
1 Prairie Y 120.02 + 95.97 OC 0.586** 42.51 
Prairie-Forest Y 134.36 + 100.33 OC 0.521** 38.28 
2 Prairie Y 117.27 + 106.02 OC 0.648** 48.27 
Prairie-Forest Y 98.79 + 148.42 OC 0.878** 21.90 
3 Prairie Y 120.48 + 109.60 OC 0.729** 37.00 
4 Prairie Y — 79.61 + 104.85 OC 0.845** 29.68 
P rairie-Fores t Y S 109.76 + 108.04 OC 0.652** 33.55 
2 Prairie Y 95.24 + 200.04 OC - 51.57 OC^ 0.682** 46.20 
4 Prairie Y 74.02 + 139.45 OC - 19.93 OC^ 0.854** 29.20 
4 Prairie-Fores t Y 85.03 + 221.57 OC - 77.83 OC^ 0.731** 30.24 
** Denotes significance at the 1 percent level. 
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The regression statistics for each of the regression equations are 
given in Table 34. All of the regression coefficients are significant 
at the 1 percent level for all the linear equations. Those equations 
2 for Groups 2 and 4 which contain the quadratic function (OC ) regression 
coefficients are all significant at or above the 5 percent level with 
2 the exception of (OC ) in Group 4 which is significant at the 20 percent 
level. Further study of Tables 33 and 34 shows a positive relationship 
between organic phosphorus and organic carbon, that is, organic phospho­
rus increases as organic carbon decreases. The prairie-forest transi­
tional equations indicate that more organic phosphorus is associated 
with a given amount of organic carbon than the prairie equations. This 
may be attributed to the fact that prairie-forest transitional profiles 
are from a more acid environment which accelerates the decomposition of 
organic matter and release of organic forms of phosphorus. These findings 
concur with those reported by Thompson et al. (1954) and Jackman (1955). 
The relationship is shown graphically in Figures 74 through 80 for the 
profiles composing all four groups. 
Figures 74 and 73 are scatter plots of the observed organic phos­
phorus values and the organic carbon values for the prairie and 
prairie-forest transitional loess-derived profiles of Group 1, 
respectively. The data points lie in close proximity to the regression 
line and are significantly correlated at the 1 percent level. The 
2 
R values are .586** and .521**, respectively. 
Figures 76 and 77 are scatter plots of the observed organic phos­
phorus values and the organic carbon values for the prairie and 
Table 34. Regression statistics for organic phosphorus on selected variables of all groups. 
Group 
Vegetational 
Influence Variable 
Regression 
Coefficient 
(bi) Group 
Vegetational 
Influence Variable 
Regression 
Coefficient 
(bi) 
1 Prairie OC 95.97** 2 Prairie OC 200.04** 
P rai rie-Fo rest OC 100.33** OC^ -51.57** 
2 Prairie OC 106.02** 4 Prairie OC 139,45** 
Prairie-Forest OC 148.42** oc^ -19.93? 
3 Prairie OC 109.60** 4 Prairie-Fo rest OC 221,57** 
0C2 -77.83* 
4 Prairie OC 104.85** 
Prairie-Forest OC 108.04** 
*, and t indicate significance at the 1, 5, and 10 percent levels, respectively. 
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profiles on the sloping divides, Group 2. 
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prairie-forest transitional loess-derived profiles of Group 2, 
respectively. The data points are very closely associated with the 
regression line and are significantly correlated at the 1 percent level. 
2 
The R values are .648** and .878**, respectively. 
Figure 78 is a scatter plot of the observed organic phosphorus 
values and the organic carbon values for the profiles in Group 3. 
Again, the data points and the regression line are in close agreement 
2 
and are significantly correlated at the 1 percent level. The R value 
is .729**. 
Figures 79 and 80 are scatter plots of the observed organic phos­
phorus values and the organic carbon values for the prairie and 
prairie-forest transitional profiles of Group 4, respectively. Figure 
80 contains the prairie-derived profiles; Figure 81 contains the prairie-
forest transitional profiles. The data points are very closely associ­
ated with the regression line and are significantly correlated at the 1 
2 percent level. The R values are .845** and .652**, respectively. 
Cation-exchange capacity distribution and trends 
The cation-exchange capacity (CEC) values of the profiles studied 
are listed in Appendix C. The profiles were separated into four groups 
as described in the preceding sections and chapter. Depth distributions 
of the CEC values in the profiles composing Group 1 along Traverses 
TCI and TC2 are shown in Figures 81 and 82» respectively. The vertical 
distribution of the CEC values within the profiles and along the tra­
verses are very similar 60 the clay distribution in the profiles (Flguïêâ 
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Figure 78. Relationship between organic phosphorus and organic carbon in profiles of Group 3. 
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Figure 80. Relationship between organic phosphorus and organic carbon in prairie-forest transitional 
profiles derived from paleosols, Group 4. 
Figure 81. Distribution of CEC in profiles in Group 1 along Traverse 
TCl (Site 010 is Sharpsburg sicl, 020 is Winterset (var) sil, 
040 is Haig sicl, 050 is Haig (var) sicl, 060 is Edina sicl, 
061 is Haig sil, and 070 is Edina sil). 
Figure 82. Distribution of CEC in profiles of Group 1 along Traverse 
TC2 (Site 080 is Macksburg sicl. 090 is Ladoga sicl; 100 is 
Haig sicl, 110 is Haig sil, 120 is Edina sil, 121 is Pershing 
sicl, 130 is Edina sicl, and 131 is Edina sil). 
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31 and 32, respectively). Several investigators, as referred to in the 
background chapter, have reported similar relationships between CEC and 
clay content. 
The maximum and minimum CEC values in each of the profiles and the 
depths at which the values occur are listed in Table 35. The maximum CEC 
value is usually in the layer of maximum clay content or in the layer 
directly below. The minimum CEC values usually occur in the A2 horizon 
or directly below the plow layer when the A2 was not present. There were 
very sharp decreases in the CEC values in the Edina profiles along both 
traverses. Slight decreases were observed in the Haig profiles and very 
little or no decreases were present in the Sharpsburg and Macksburg 
profiles. The Sharpsburg and Macksburg profiles (Sites 010 and 080, 
respectively) occur on the western end of Traverse TCI and TC2, respec­
tively, and represent the minimally-developed profile along the respective 
traverses. 
The maximum and minimum values in the Sharpsburg sicl profile at Site 
010 On Traverse TCI are 40.0 meq/lOOg and 32.8 meq/lOOg. There is a dif­
ference of 7.2 meq/lOOg between the two values. The Macksburg sicl pro­
file at Site 080 on Traverse TC2 has a maximum value of 47.2 meq/lOOg and 
a minimum value of 33.8 meq/lOOg. The difference in the maximum and mini­
mum value in this profile is 13.4 meq/lOOg. The Edina profiles (Sites 060 
and 070 on Traverse TCI and Sites 120 and 131 on Traverse TC2) represent 
the maximumly-developed soils along the traverses. The difference be­
tween their maximum and minimum values are 35.4 meq/lOOg, 32.8 meq/lOOg, 
30.0 meq/lOO g and 32.2 meq/lOOg, respectively. These findings appear to 
reflect the different stages of soil profile development along the 
Table 35. Summary of CEC data in profiles on the flat divides. Group 1. 
Depth to^ Depth to 
Maximum Maximum Minimum Minimi 
Site Soil Type CEC (in) CEC (in) 
Traverse TCI 
010 Sharpsburg sicl 40.0 36 32.8 9 
020 Winterset (var) sil 42.7 29 31.8 11.5 
040 Haig sicl 41.6 32 30.6 7 
050 Haig (var) sicl 59.3 26 17.7 10 
060 Edina sicl 54.2 30.5 19.4 18.5 
061 Haig sil 49.8 22 32.8 11.5 
070 Edina sil 50.0 30.5 17.2 14 
Traverse TC2 
080 Macksburg sicl 
Ladoga sicl 
47.2 29 33.8 9.5 
090 41.4 31.5 21.2 13.5 
100 Haig sicl 65.5 23 44.5 12.5 
110 Haig sil 44.6 26 33.5 10 
120 Edina sil , 54.8 22 24.8 11 
121 Pershing sicl 42.5 33.5 18.38 15.5 
130 Edina sicl 46.9 19.5 28.74 11.5 
131 Edina sil 58.0 26 25.8 18.5 
^Ap is not included. 
^Prairie-forest transitional profile. 
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traverses for the profiles on the flat divides. Therefore, as profile 
development increases, the difference between maximum and minimum CEC 
values become larger. These differences are related to the amount of 
illuvlation that has taken place in the profile. 
The differences in the depth distribution of CEC in the profiles of 
Group 2 along Traverses TCI and TC2 on the sloping divides are not as pro­
nounced as the differences observed in the profiles of Group 1. The depth 
distribution within the profiles along Traverses TCI and TC2 is shown in 
Figures 83 and 84, respectively. The maximum and minimum values that 
were observed in the profiles are listed in Table 36. Comparing the data 
in this table with the data in Table 22, the data show that the maximum 
values occur in or near the zone of maximum clay accumulation. The maxi­
mum and minimum values as obtained from the data of these profiles are 
quite variable. This may be attributed to the slope gradient the profiles 
are associated with. The greater the slope gradient, the higher the 
potential for erosion, which has a tendency to reduce the rate of profile 
development. 
The CEC of the profiles of Groups 3 and 4 are listed In Appendix C. 
The vertical distribution of the CEC values within the profiles is simi­
lar to the clay distribution in the profiles. Simple correlation coeffi­
cients between the CEC values and clay content, fine silt and organic 
carbon are listed in Table 37. The results show a significant positive 
correlation between CEC and clay content. This infers that as the clay 
content increases, CEC increases. Fine silt and organic carbon is nega­
tively correlated with the cation-exchange capacity with the exception of 
the prairie-forest transitional soils of Group 4 and the prairie-developed 
Table 36. Summary of CEC data in profiles on the sloping divides, Group 2, 
Maximum Depth to^ Minimum Depth to 
Site Soil Type CEC Maximum CEC Minimum 
Traverse TCI 
Oil Sharpsburg s id 40.1 38 24.0 9 
021 Macksburg sicl 36.3 28 31.9 21.5 
030 Clearfield (var) sicl 33.5 14.5 33.0 11.5 
041 Grundy sicl 39.1 20 26.8 7 
051 Grundy sicl 59.6 9.5 
Traverse TC2 
081 Sharpsburg: sicl 33.9 17.5 27.6 11.5 
091 Ladoga si? 46.8 22 35.5 7 
101 Arispe (var) sicl 48.3 22 28.8 7.5 
111 Arispe (var) sicl 40.7 20.5 33.1 10 
132 Llneville (var) siL 36.4 21 30.0 9.5 
^Ap Is not Included. 
^Prairie-forest transitional profile. 
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Table 37. Simple correlation coefficients between CEC and selected 
variables in profiles composing Groups 1 through 4. 
Between 
Variable 
Prairie 
r 
Prairie-Forest 
Transition 
r 
Group 1 
CEC and Clay .733** .770** 
F.Silt -.581** -.409* 
OC -.482** . —.816** 
Group 2 
CEC and Clay .520** .543** 
F.Silt —.086 -.532** 
OC -.451** -.663** 
Group 3 
CEC and Clay .743** 
F.Silt .718** 
OC -.280tt 
Group 4 
CEC and Clay .540** .765** 
F.Silt -.196 .502** 
OC -.123 -.431* 
**, *, and ft denote significance at the 1, 5, and 20 percent levels, 
respectively. 
Figure 83. Distribution of CEC in profiles of Group 2 along Traverse 
TCI (Site Oil is Sharpsburg sicl, 021 is Macksburg sicl, 
030 is Clearfield (var) sicl, 041 is Grundy sicl, and 051 
is Grundy sicl). 
Figure 84. Distribution of CEC in profiles of Group 2 along Traverse 
TC2 (Site 081 is Sharpsburg sicl, 091 is Ladoga sil, 101 is 
Arispe (var) sicl. 111 is Arlspe (var) sicl, and 132 is Line-
ville (var) sicl). 
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soils of Group 3. The negative correlation between the fine silt and CEC 
may be related to the weathering or breakdown of the soil material into 
finer soil particles. These finer particles are usually clay-size parti­
cles which may account for the highly significant positive correlation 
with the percentage of clay in the profiles. The prairie-derived profiles 
on the flat divides have the highest negative correlation between CEC 
and fine silt, and the profiles of Group 4 derived from an exhumed 
paleosol have the lowest correlation, r = -.581** and -.196, respectively. 
These soils also have the highest and lowest fine silt content within 
their profiles. It has been reported that the fine silt fraction of 
loess may include aggregates of clay-size particles. These findings 
further aid in explaining the negative correlations found in this study. 
The negative correlation with organic carbon may be attributed to the 
distinction of the organic material due to weathering factors during 
soil formation. Also, organic carbon decreases in the profile and CEC 
increases in the profiles down to 40 inches. 
Exchangeable calcium and magnesium distribution and trends 
The exchangeable calcium and magnesium of the profiles along Tra­
verses TCI and TC2 are listed in Appendix C. The exchangeable calcium 
in the profiles composing all four groups along Traverses TCI and TC2 
is high in the immediate surface horizon, decreases slightly in the 
lower A or upper B horizon, increases to a maximum in the B2 horizons, 
and remains as high or higher in the horizons below. The exchangeable 
magnesium of the profiles shows similar trends except that the mag­
nesium in the profiles of Groups 1 and 2 tends to increase In the 
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subsurface horizons in comparison to the surface horizons as profile 
development increases. These findings agree with Ulrich (1949, 1950). 
Exchangeable Ca/Mg ratio distribution and trends 
The exchangeable Ca/Mg ratios as determined by the procedure 
described in the preceding chapter are listed in Appendix C for each 
profile along Traverses TCI and TC2. The Ca/Mg ratio is highest in 
the surface horizons on the western end of Traverses TCI and TC2 and 
lowest on the eastern end. It must be kept in mind that these profiles 
are from cultivated fields. Therefore, crop fertilizations may contrib­
ute considerable bias into the data for the surface horizons. 
The distribution of Ca/Mg ratios within the individual profiles 
are listed in Table 38. The Ca/Mg ratio is highest in the A horizon 
and lowest In the B horizon, with the exception of Winterset (var) sil 
which increased in the B2 horizon for the profiles in Group 1. The pro­
files in Group 2, Table 38, and Groups 3 and 4, Table 39, have similar 
trends. The Ca/Mg ratios of the B2 horizon for the profiles in Group 1, 
increase to a maximum in the Winterset profile (Site 020), decrease to 
minimum values in the Haig (var) slcl profiles (Site 050), and increase 
again in the Edina profiles along Traverse TCI. The profiles along 
Traverse TC2 of Group 1 have similar trends. The Ca/Mg ratio of the 
B2 horizon for the profiles along Traverse TC2 in Group 1 increases to 
a secondary maximum from Macksburg slcl (Site 080) to Ladoga slcl (Site 
090), decreases to a minimum in Haig sil (Site 110) and Increases again 
in the Edina profiles at the eastern end of the traverse. 
Table 38. Average Ca/Mg ratios in profiles composing Groups 1 and 2 along Traverses TCI and TC2. 
Group 1 Group 2 
Site Soil Type 
Horizon 
Site Soil Type 
Horizon 
Ap A B2 B3 Ap A B2 B3 
Traverse TCI 
010 S'harpsburg sicl 20.5 17.2 4.4 8.7 Oil Sharpsburg sicl 14.2 7.36 3.2 6.9 
020 Winterset (var) s il 22.1 11. ii 16.1 3.8 021 Macksburg sicl 11.5 9.9 2.3 1.9 
040 Haig sicl 1.8 3.1 1.7 2.2 030 Clearfield (var) sicl 3.8 2.6 3.0 4.1 
050 Haig (var) sicl 3.9 3.1 1.4 1.3 041 Grundy sicl 5.8 3.3 3.0 1.8 
060 Edina sicl 14.0 9.4 4.1 — 051 Grundy sicl 1.6 — 1.6 2.2 
061 Haig sil 17.9 4.« 2.5 1.7 
070 Edina sil 1.7 11.1 3.3 2.1 
Traverse TC2 
080 Macksburg sicl 5.6 3.2 2.8 2.1 081 Shaprsburg sicl 3.1 3.2 2.8 
090 Ladoga sicl^ 12.4 4.0 3.0 2.2 091 Ladoga sil* 6.7 —— 2.0 1.4 
100 Haig sicl 2.4 2.6 2.2 1.8 101 Arispe (var) sicl 4.8 1.0 1.4 1.4 
110 Haig sil 8.0 2.6 1.7 1.6 111 Arispe (var) sicl 3.0 1.7 1.4 
120 Edina sil 5.0 2.6 3.4 3.0 132 Lineville (var) sil* 6.4 4.9 2.6 2.1 
121 Pershing sicl® 6.7 5.4 4.9 3.4 
130 Edina sicl 19.9 4.2 2.5 2.1 
131 Edina sil 2.8 8.1 3.6 6.2 
^Prairie-forest transitional profile. 
Table 39. Average Ca/Mg ratios in profiles composing Groups 3 and 4 along Traverses TCI and TC2. 
Group 1 Group 2 
Horizon Horizon 
Site Soil Type Ap A B2 B3 Site Soil Type Ap A B2 B3 
Traverse TCI 
022 Clearfield (var) sicl 2.0 l.ii 1.5 2.0 012 Clarinda sicl 15.8 5.7 6.6 M 
042 Clearfield (var) sil 3.3 3.2 2.2 16.1 031 Rinda sicl& 1.6 3.8 1.7 — 
071 Clearfield (var) sicl 6.7 11. Î1 5.2 3.9 032 Clarinda sicl 1.9 2.2 1.5 3.1 
052 Clarinda sicl 13.8 3.7 2.9 —— 
062 Clarinda sicl 6.3 —— 4.0 — 
072 Lamoni cl 4.6 4.0 3.1 2.5 
Traverse TC2 
082 Sliarpsburg (var) sicl 7.5 4.2 3.0 2.3 092 Lineville (var) sicl* 1.7 1.0 1.4 
102 Gjrundy (var) sicl 2.1 2.1 2.9 1.9 112 Clarinda sicl 1.9 3.1 2.2 
122 Clearfield (var) sicl 7.0 6.(1 2.6 1.7 
^Prairie-forest transitional profile. 
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The increase in the Ca/Mg ratio in the Edina profiles on the eastern 
end of the traverses indicates that magnesium is decreasing at a much 
faster rate than the calcium. These findings concur with findings re­
ported by Ulrich (1950). 
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SUMMARY AND CONCLUSIONS 
This study was initiated to evaluate the influence of stratigraphy 
and landscape position on the genesis of loess-derived soils in southern 
Iowa. One of the objectives of this study was to evaluate the physical 
and chemical properties of genetically related soils with relation to 
horizon differentiation, natural drainage, and their potential as indices 
of soil development. This reappraisal was done in light of recent 
investigations that reported the presence of a perched water table in 
the solum of loess-derived soils during periods of the year. Another 
objective was to formulate a mathematical equation for predicting the 
monthly depth to the perched groundwater table for summits and sideslopes 
in the loess province. 
Field sites were chosen on flat and sloping divides along two geo­
graphically linear traverses in southern Iowa, The soil profiles taken 
from each site were separated into four genetically related groups. 
Field measurements of these sites revealed that the loess thickness on 
the flat and sloping divides decreased systematically with distance from 
the loess source area, the Missouri River Valley. Internal drainage of 
the upland loess-derived soil of this study became poorer as loess thick­
ness decreased and distance from the source area increased. Maximum clay 
content in the solum and the B/A clay ratio increased with distance from 
the source area as loess thickness decreased and as the internal drainage 
became poorer on the flat and sloping divides. The equations describing 
loess thickness on the flat and sloping divides similarly described the 
depth to the Yarmouth-Sangamon paleosol and the depth to the perched 
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water table. Therefore, as the loess systematically thinned from west to 
east, the depth to the Yarmouth-Sangamon paleosolic surface decreased as 
well as the depth to the water table perched above this slowly permeable 
paleosolic surface. 
The character of the perched water table appears to be cyclic. The 
highest water table was observed during the spring months and the lowest 
during the fall months on the flat and sloping divides. However, the 
perched water table showed less of a cyclic phenomenon as the surface 
of the paleosol approached the present surface. The illuvial horizon 
in the Haig and Edina profiles of this study were found to perch water 
during wet periods of the year. 
Negative correlations were found between the depth to the perched 
water table and distance from the loess source, capillary porosity of 
the B and C horizons, total porosity of the B horizon and rainfall on 
the flat and sloping divides. Positive correlations were found between 
the depth to the perched water table and total porosity of the C horizon 
and temperature on the flat and sloping divides. Multiple least squares 
analyses were used to analyze these relationships statistically. 
Mathematical prediction equations were formulated that adequately pre­
dict the monthly depth to the perched water table on the flat and sloping 
divides (Table 17). The higher water tables on the eastern end of the 
traverse were attributed to the stratigraphie and geomorphic conditions 
of the divides. 
Horizon differentiation increased from west to east in the loess-
derived soils along both traverses. This conclusion is substantiated by 
the increase of clay-size particles in the profiles. The maximum clay 
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content in the loess-derived profiles on both the flat and sloping 
divides increased from west to east along the two traverses. 
The relative degree of horizon differentiation in the profiles 
studied was also reflected in the depth distribution of total, inorganic, 
organic and available phosphorus, and organic carbon. Total, inorganic 
and available phosphorus values tend to show eluvial and illuvial zones 
in the loess-derived profiles. The eluvial zone ranges between a depth 
of 0 to about 24 inches for all three forms of phosphorus. The illuvial 
zone for total and inorganic phosphorus ranges between depths of 24 and 
55 inches and for available phosphorus it ranges between depths of 24 
and 40 inches. The zones are more pronounced as horizon differentiation 
increases. Depth distributions of total, inorganic, and available phos­
phorus in the profiles derived from the B horizons of the Yarmouth-
Sangamon paleosol decreased uniformly with increasing depth. 
Organic phosphorus decreased with increasing depth in all profiles 
studied. The rate of decrease was greater in the poorly drained soils 
as compared to the better drained soils. Weighted average total and 
organic phosphorus in the 10 to 40 inch section and the solum of all 
profiles studied decreased from west to east and as horizon differenti­
ation increased. Organic carbon in all the profiles studied decreased 
uniformly with increasing depth. The organic carbon decreased more 
rapidly in the poorly drained soils than in the better drained soils. 
The weighted average organic carbon in the 10 to 40 inch section in all 
profiles studied decreased as the internal drainage of the soils became 
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poorer and as the relative degree of horizon differentiation increased. 
Positive correlations were observed between organic carbon and organic 
phosphorus in all profiles studied. 
The content and depth distribution of total, inorganic, organic and 
available phosphorus and organic carbon as well as the <2 micron clay-
size particles were found to be adequate indices of soil development. 
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APPENDIX A: SOIL PROFILE DESCRIPTIONS 
This appendix contains a listing of abbreviations used in describing 
soil materials and a detailed description of each profile. Standard des­
criptive nomenclature as outlined by Soil Survey Staff C1951) is used in 
this appendix. The Munsell notations are for moist colors unless other­
wise denoted. Weathering zone terminology is defined as outlined by 
Hallberg et al. (1978). The gley horizon as used here is a horizon with 
hues of 10YR,2.5Y and 5Y, values of 4 or higher and chromas of 1 or less. 
Abbreviations used in descriptions are as follows: 
A acid Fe iron 
a abrupt f few 
abund abundant fi fine 
band band(s) fr friable 
bdy boundary g gley 
bly blocky gr granular 
brk breaking to grd gradual 
btp between peds gry gray, grainy 
BWP Basal Wisconsin paleosol gty gritty 
Cen center hor horizontal 
C clay hvy heavy 
c clear inc increase 
ch channel(s) 1 loam 
CI clay loam L leached 
cle cleavage Lt light 
do cloddy LSP Late Sangamon Paleosol 
CO coarse M mottled 
com common m many 
conc concretions mass massive 
cont continuous med medium 
cor corner mix mixing 
ct coating(s) mm millimeter 
D deoxidized Mn manganese 
d distinct mod moderate 
dec decrease mot mottles 
disc discontinuous 0 oxidized 
dk dark occ occasional 
ex extremely org organic 
ext exterior pi platy 
pr prismatic surf surface 
prom prominent th thin 
pty patchy thk thick 
S slightly trun truncated 
sbk subangular blocky U unleached 
segr segregation V very 
Sic silty clay Var variant 
Sil silt loam vert vertical 
SiCl silty clay loam w with 
St strong wk weak 
str streaks YSP Yarmouth-Sangamon 
sti sticky 
239 
Traverse TCI 
Soil map unit; Sharpsburg SiCl, 0-2% slope 
Site: 010 
Drainage: Mod well 
Physiographic position: Broad upland summit 
Relative elevation: 200 ft 
Parent material: Wisconsin loess overlying YSP 
Location: 990 ft N, 50 ft E of W cen (W( SWk SWk) of Sec.31, T75N, R29W 
in Madison Co, 
Soil mapping unit sampled: Sharpsburg SiCl, 0-1% slope 
Depth Horizon 
(in) or Zone Description 
0-8 Ap lOYR 2/1 (lOYR 4/1 dry); Lt SiCl; wk med sbk brk wk fi gr; 
fr; m fi & med rt; Ne; a bdy 
8-12 A12 lOYR 2/1 (lOYR 4/1 dry); SiCl; wk fi & vfi gr; fr; m fi & 
med rt; SA; c bdy 
12-18 A3 lOYR 3/2 (lOYR 4/3 dry); SiCl; wk med sbk brk wk fi gr; 
fr; com fi rt; SA; c bdy 
18-24 Bit lOYR 3/3; SiCl; wk fi sbk; fr; th pty lOYR 3/1 arg; com 
fi rt; Med A; c bdy 
24-30 B21t lOYR 4/3; Hvy SiCl; com lOYR 3/3 ct; wk med pr brk mod med 
& fi sbk; fr; disc lOYR 4/1 arg; com fi rt; med A; c bdy 
30-46 B22t lOYR 4/3; Hvy SiCl; few fi f lOYR 5/4 mot; wk med pr 
brk mod med sbk; firm; cont lOYR 4/2 arg; few Fe & Mn 
conc; few vfi rt; med A; grd bdy 
46-66 B3 2.5Y 5/2; SiCl; com med d lOYR 5/6 & few fi f 5Y 5/3 
mot; wk med & co pr brk wk med sbk; firm; com Fe & Mn 
conc; med A; grd bdy 
66-78 MDL 5Y 5/2; Lt SiCl; com med d lOYR 5/6 mot; mass; fr; com 
Fe & Mn conc; SA; grd bdy 
78-108 MDL 5Y 5/2; Lt SiCl; com med d lOYR 5/4 mot; mass; fr; com 
to m Fe & Mn conc; Ne; grd bdy 
108-132 MDL 5Y 5/1; Lt SiCl to Sil; com med d lOYR 5/4 & 5/6 & 5YR 
3/6 mot; mass; fr; m Fe & Mn conc; Ne; grd bdy 
132-144 MDL 5Y 6/1; Lt SiCl; com med d 2.5Y 4/6 mot; mass; fr; m Fe 
& Mn conc; Ne; grd bdy 
144-156 MDL 2.5Y 5/2; Lt SiCl; few fi f 2.5Y 4/6 mot; mass; firm; 
Ne; a bdy 
156-164 IIBl 5Y 5/2; Sid; mod med sbk; frim; Ne; a bdy 
164-180 IIB21 2,5Y 4/2; SiCl; com med d lOYR 5/6 mot; mod med sbk; 
vfirm; com lOYR 7/1 Si02 conc; Ne; a bdy 
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Depth Horizon 
(in) or Zone Description 
180-188 IIB22 5Y 5/2; SiC; com med d 2.5Y 5/6 & com med prom 5YR 5/2 
mot; St med sbk; vfirm; com lOYR 7/1 Si02 conc; Ne 
Traverse TCI 
Soil map unit: Sharpsburg SiCl, 2-5% slope 
Site: Oil 
Drainage: Mod well 
Physiographic position: Convex upland shoulder 
Relative elevation: 198 ft 
Parent material: Wisconsin loess overlying YSP 
Location: 495 ft N, 40 ft E of W cen (SWk SWk; NW^s) of Sec 31, T75N, R29W 
in Madison Co. 
Soil mapping unit sampled; Sharpsburg SiCl, 5% slope 
Depth Horizon 
(in) or Zone Description 
0-8 Ap lOYR 2/1 (lOYR 4/1 dry); SiCl; wk med & fi sbk; fr; m 
fl & med rt; Ne; a bdy 
8-12 A12 lOYR 2/1 (lOYR 4/1 dry); SiCl; wk med & fi sbk brk wk 
fi gr; fr; com fl rt; Ne to SA; a bdy 
12-18 Bit lOYR 3/2 (lOYR 4/3 dry); Hvy SiCl; few med d lOYR 4/4 
mot; wk fi sbk; fr; th pty lOYR 2/1 arg; com fi rt; 
SA to med A; c bdy 
18-24 B21t lOYR 3/3; Hvy SiCl; few med d lOYR 5/4 mot; mod med sbk; 
firm; disc lOYR 3/2 arg; few vfl rt; st A; c bdy 
24-32 B22?- lOYR 4/3; Hvy SiCl; com med d lOYR 5/6 mot; wk med pr 
brk mod med sbk; firm; cont lOYR 4/2 arg; few Fe & Mn 
conc; St A; c bdy 
32-40 B23t lOYR 4/3; SiCl; com med d lOYR 5/6 mot; wk med pr brk 
mod med sbk; firm; cont lOYR 4/2 arg; few Fe & Mn conc; 
med A; c bdy 
40-54 B24t 2.5Y 5/2; SiCl; com med d lOYR 5/6 & 7.5YR 5/6 mot; wk 
med & CO pr brk mod med sbk; firm; disc lOYR 4/2 arg; 
com Fe & Mn conc; SA; grd bdy 
54-66 B3t 2.5Y 6/2; Lt SiCl; com med d lOYR 5/6 & 7.5YR 5/8 mot; 
wk CÔ pv brk ffiâSs; firm; th pty 2.5Y 5/2 arg; com Fe & 
Mn conc; Ne; c bdy 
66-76 MDL 5Y 5/2; Lt SlCl to Sil; com med prom lOYR 5/6 & 7.5YR 
5/6 mot; mass; fr; com Fe & Mn conc; Ne; grd bdy 
76-92 MDL 5Y 4/2 & 5/2; Sil; com med d 2.5Y 5/4 mot; mass; fr; 
com Fe & Mn conc; mildly Alk; c bdy 
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Depth Horizon 
(in) or Zone 
92-105 MDL 
105-121 MDL 
121-136 MDL 
136-142 IIAb 
142-158 IIB21 
158-160 IIB22g 
Description 
2.5Y 5/2 & 6/2; Sil; com med prom 7.5YR 5/6 mot; mass; 
fr; m Fe & Mn conc; mildly Alk; grd bdy 
5Y 5/1 Sil to Lt SiCl; com med d lOYR 5/6 & 7.5YR 5/6 
mot; mass; fr; com Fe & Mn conc; Ne; c bdy 
2.5Y 5/2; Lt Sid; few med prom lOYR 5/6 mot; mass w 
some Hor cl faces; fr; Ne; a bdy 
2.5Y 5/2 & lOYR 2/1; Lt SiCl to Hvy SiCl; few med d 
lOYR 5/6 mot; mass; fr; Ne; a bdy 
2.5Y 5/2; SiCl; few med prom lOYR 5/6 mot; mod fi & 
med sbk; firm; few lOYR 7/1 SiÔ2 conc; Ne; a bdy 
lOYR 5/1; SiC; com med d lOYR 5/6 & 5YR 5/6 mot; st med 
sbk; vfirm; com IQYR 7/1 Si02 conc; Ne 
Traverse TCI 
Soil map unit: Clearfield SiCl, 5-9% slope, mod eroded 
Site; 012 
Drainage: Poorly 
Physiographic position: Concave footslope 
Relative elevation: 193 ft 
Parent material: Exhumed YSP 
Location: 330 ft N, 40 ft E of W cen (JSVh SVH NWk) of Sec 31, T75N, R29W 
in Madison Co. 
Soil mapping unit sampled: Clarinda SiCl, 9% slope 
Depth 
(in) 
0-10 
10-18 
18-24 
24-48 
48—64 
Horizon 
or Zone 
Ap 
A12 
IIBltg 
IIB21tg 
IIB22tg 
64-108 IIB23tg 
Description 
lOYR 2/1 (lOYR 4/1 dry); Lt SiCl to SiCl; wk med sbk 
brk gr; fr; m fi & med rt; Ne; a bdy 
lOYR 3/1 (lOYR 4/1 dry); SiCl to Hvy Sicl; wk med & fi 
sbk; fr; com fi rt; SA; a bdy 
lOYR 4/1; SiC; mod med sbk; finn; th pty lOYR 3/1 arg; 
com fi rt; med A; a bdy 
2.5Y 5/1; SiC; com med d 5Y 4/4; few med d lOYR 8/1 & 
5BG mot; st med sbk; vfirm & sti; disc 2,5Y 4/1 arg; 
SA to Nè; à bdy 
2.5Y 6/1; SiC; com med d 5Y 4/4 & few med d lOYR 8/1, 
5YR 4/8 & 5BG mot; st med sbk; vfirm & sti; cont 2.5Y 
5/1 arg; Ns; c bdy 
2.5Y 6/1; SiC; st med sbk; vfirm & sti; cont 2.5Y 5/1 
arg; Ne 
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Traverse TCI 
Soil map unit: Winterset SiCl, 0-2% slope 
Site: 020 
Drainage ; Poorly 
Physiographic position; Upland summit 
Relative elevation: 195 ft 
Parent material: Wisconsin loess overlying YSP 
Location: 825 ft N, 50 ft E of W cen (NWh SWk NEk) of Sec 4, T73N, R28W 
in Union Co. 
Soil mapping unit sampled: Winterset (.Varl Sil, 1.0% slope 
Depth 
(in) 
0-10 
19-25 
25-37 
/./.—fin 
60-78 
78-96 
Horizon 
or Zone 
Ap 
10-19 A12/A2 
B21t 
B22t 
37-44 B23t 
Wit-
MDL 
MDL 
96-106 MDL 
106-120 MDL 
120-144 IIAb 
Description 
lOYR 2/1 ClOYR 4/1 dry); Hvy Sil; few lOYR 7/2 gry ct 
lower half; do brk wk med sbk; fr; m ft rt; Ne to med 
A; c bdy 
lOYR 2/1 (lOYR 4/1 dry); SiCl; com lOYR 7/2 gry ct; 
wk med sbk brk gr; fr; com fi rt; st A; c bdy 
lOYR 3/1; Hvy SiCl; com med d lOYR 3/4 mot; mod fi sbk 
brk gr; fr; disc lOYR 2/1 arg; few Fe & Mn conc; com 
fi rt; st A; c bdy 
lOYR 4/2; SiC; com med d lOYR 4/4, 5/6, 2/1 & few fi f 
2.5Y 4/3 mot; wk med pr brk mod med & fi sbk; firm; cont 
lOYR 4/1 & 3/1 arg; com to m Fe & Mn conc; few vfi rt; 
med A; c bdy 
2.5Y 5/2; Hvy SiCl; com med d lOYR 5/6, 4/4 & 2.5Y 4/3 
mot; mod med pr brk sbk; firm; dis, 2.5Y 5/1 arg; few 2.5Y 
4/1 str btp; com to m Fe & Mn conc; SA; c bdy 
5Y 5/2; SiCl; com tned d IDYR 5/6 mot; wk med & co pr brk 
wk med sbk; fr; disc 5Y 5/1 arg; few 2.5Y 4/1 str btp; 
com Fe & Mn conc; Ne; grd bdy 
5Y 5/1 & 5/2; Lt SiCl; com med d lOYR 5/6 & 7.5YR 4/6 
mot; mass; fr; com band 7.5YR 4/6 & 2/1; com to m Fe 
& Mn conc; Ne; grd bdy 
5Y 6/1; Lt SiCl; com med d lOYR 5/6 & 7.5YR 4/6 mot; 
mass; fr; com Fe & Mn conc; mildly Alk; grd bdy 
5Y 6/2; Hvy Sil; m med d lOYR 5/6 mot; mass; fr; com 
Fe & Mn conc; mildly Alk to Ne; grd bdy 
5Y 6/2; Lt SiCl; m med d 7.5YR 4/8 & lOYR 5/6 mot ; mass; 
fr; com Fe & Mn conc; Ne; a bdy 
lOYR 3/1; SiC; com med d 7.5YR 4/8 mot; mass; firm; Ne; 
a bdy 
243 
Depth 
(In) 
Horizon 
or Zone 
144-156 IIB21t 
156-160 IIB22t 
Description 
lOYR 3/1; SiC; com med d 7.5YR 4/8 & lOYR 5/6 & 4/4 
mot; mod med sbk; firm; th pty lOYR 2/1 arg; Ne; c bdy 
lOYR 4/1; SiC; com med d lOYR 4/6 & 8/1 mot; st med sbk; 
V firm; th pty lOYR 2/1 arg; Ne 
Traverse TCI 
Soil map unit: Macksburg SiCl, 2-5% slope 
Site: 021 
Drainage: Somewhat poorly 
Physiographic position: Convex upland shoulder 
Relative elevation: 195 ft 
Parent material: Wisconsin loess overlying YSP 
Location: 495 ft N, 260 ft E of W cen (SWJa; SW% NE%) of Sec 4, T73N, R28W 
in Union Co. 
Soil mapping unit sampled: Macksburg SiCl, 2.5% slope 
Depth 
(in) 
0-10 
10-20 
20-30 
30-35 
38-50 
50-60 
60-70 
70-96 
96-124 
Horizon 
or Zone 
Ap 
A12 
B21t 
52Zt 
B23t 
B3t 
MDL 
MDL 
MDL 
Description 
lOYR 2/1 (JLOYR 4/1 dry); SiCl; do brk wk med sbk; fr; 
m fi rt; SA; c bdy 
lOYR 2/1 (lOYR 4/1 dry); SiCl; wk med & fi sbk brk gr; 
fr; com fi rt; st A; c bdy 
lOYR 3/2; Hvy SiCl; com med d lOYR 4/3 mot; wk med sbk 
brk gr; fr; dis lOYR 2/1 & 3/1 arg; few Fe & Nn conc; 
few fi rt; med A; a bdy 
2.5Y 5/2; Kvy SiCl; zcrs. zisd d lOYR 5/6 ; wk med pr 
brk sbk; fr; conc 2.5Y 5/1 arg; com Fe & Mn conc; med A; 
c bdy 
5Y 5/2; SiCl; com med d 7.5YR 4/6 & lOYR 5/6 mot; wk 
med & CO pr brk wk med sbk; fr; disc 5Y 5/1 arg; com 
Fe & Mn conc; SA; c bdy 
2.5Y 5/2; Lt SiCl; com med d 7.5YR 4/6 & lOYR 5/6 mot; 
wk med & co pr brk wk med sbk; fr; th pty 2.5Y 5/1 arg; 
com Fe & Mn conc; SA; c bdy 
2.5Y 5/2; SiCl; com med d 7.5YR 4/6 & lOYR 5/6 mot; 
mass; fr; com Fê & Mn conc; SA; c bdy 
2.5Y 5/2; Lt SiCl; m med d 7.5YR 4/6 & lOYR 5/6 mot; 
mass; fr; m Fe & Mn conc; Ne; c bdy 
5Y 6/2; Lt SiCl; com med d lOYR 5/6, 7,5YR 5/6 & few ri 
f 5YR 4/6 mot; mass; fr; few Fe & Mh conc; SA; a bdy 
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Depth 
(in) 
Horizon 
or Zone Description 
124-128 IIAb 
128-142 IIB21 
142-150 IIB22 
2.5Y 5/2; Hvy SiCl; com med d lOYR 5/3, 5/6 & 2.5Y 6/1 
mot; mass; fr & sti; SA; c bdy 
2.5Y 5/2; Hvy SiCl; m med d lOYR 5/6, 5/3 & 2.5Y 6/1 
mot; mod med sbk; firm & sti; SA; c bdy 
lOYR 5/1; SiC; com med d lOYR 5/6, 5/3 & 2.5Y 6/1 mot; 
St med sbk; firm & sti; SA 
Traverse TCI 
Soil map unit: Clearfield SiCl, 5-9% slope 
Site; 022 
Drainge: Poorly 
Physiography position: Concave backslope 
Relative elevation: 186 ft 
Parent material: Wisconsin loess overlying YSP 
Location: 330 ft, 260 ft E of W cen (SWÎç SW^g NEîfi) of Sec 4, T73N, R28W 
in Union Co. 
Soil mapping unit sampled: Clearfield (Var) SiCl, 6% slope 
Depth 
(in) 
0-7 
7-14 
14-20 
20-28 
28-39 
39-46 
46-54 
Horizon 
or Zone 
Ap 
A12 
A3 
B21t 
B22t 
B23t 
B24t 
Description 
lOYR 2/1 (lOYR 4/1 dry); SiCl; do brk wk med & fi gr ; 
fr; m fi rt; Ne; a bdy 
lOYR 2/1 (lOYR 4/1 dry); SiCl; wk med sbk brk gr; fr ; 
m fi rt; Ne; c bdy 
lOYR 2/1 (lOYR 4/1 dry); Hvy SiCl to SiC; mod med sbk; 
lOYR 3/1; SiC; few fi f lOYR 4/3 mot; wk med pr brk mod 
med sbk; firm; th pty 2.5Y 2/1 arg; few fi rt; Ne; grd 
bdy 
2.5Y 5/2; SiC; com med d lOYR 4/3, 2/1 & 2.5Y 5/6 mot; 
wk med pr brk mod med sbk; firm & Sti; disc 2.5Y 5/1 
arg; few Fe & Nn conc; Ne to SA; grd bdy 
5Y 5/2; Hvy SiCl; com med d lOYR 4/3, 2/1 & 2.5Y 5/6 
mot; wk med pr brk mod med sbk; firm & Sti; disc 2.5Y 
5/1 arg; m Fe & Mn conc; SA; grd bdy 
5Y 5/2; SiCl; com med d lOYR 4/3, 2/1 & 2.5Y 5/6 mot; 
wk med pr brk mod med sbk; firm & Sti; dis 2.5Y 5/1 
arg; m Fe & Mn conc; SA; c bdy 
245 
Depth 
(in) 
54-64 
64-74 
Horizon 
or Zone 
IIBltg 
IIB21tg 
74-104 IIB22tg 
Description 
5Y 5/1; SiCl; com med d 5Y 5/3 mot; wk med pr brk med mod 
sbk; firm & Sti; disc 5Y 4/1 arg; com Fe & Mn conc; SA; 
d bdy 
5Y 5/1; Hvy SiCl; com med d 5Y 5/3 mot; wk med pr brk 
mod med sbk; firm & Sti; disc 5Y 4/1 arg; com Fe & Mn 
conc; SA; c bdy 
5Y 4/1; SiC; st med sbk; vfirm; cont 2.5Y 4/1 arg; few 
lOYR 7/1 Si02 conc; SA 
Traverse TCI 
Soil map unit: Not available 
Site; 030 
Drainage ; Somewhat poorly 
Physiographic position: Narrow upland summit 
Relative elevation: 200 ft 
Parent material: Wisconsin loess overlying YSP 
Location: 1584 ft W, 25 ft N of SE com CSl^ SWk NEW;) of Sec 33, T73N, 
R27W in Clarke Co. 
Soil mapping unit sampled: Clearfield (Var) SiCl, 2% slope 
Depth Horizon 
(in) or Zone 
0-10 Ap 
10-16 A3 
16-24 B21t 
24-40 B22t 
40-50 B23t 
50-60 IIB21tg 
60-106 IIB22tg 
Description 
lOYR 3/1 (lOYR 4/2 dry); SiCl; wk med sbk brk gr; fr; 
m fi rt; SA; a bdy 
lOYR 3/2 (lOYR 4/2 dry); SiCl; few fi f lOYR 4/3 mot; 
wk med sbk brk wk med & fi gr; fr; com fi rt; SA to med 
A; c bdy 
lOYR 4/2; SiCl; com med d lOYR 3/2 & few fi f lOYR 4/3 
mot; mod med & fi sbk; fr; disc 5Y 5/1 arg; com fi rt; 
med A; a bdy 
5Y 5/2; SiCl; com med d lOYR 5/6 & 7.5YR 4/8 mot; wk 
med & CO pr brk mod med sbk; firm; cont 5Y 5/1 arg; com 
Fe & Mn conc; few vfi rt; med A; g bdy 
2.5Y 5/2; SiCl; com med d 2.5Y 5/6 & lOYR 6/6 mot; wk 
med & CO pr brk mod med sbk; firm; disc 5Y 5/1 arg; 
com Fs & Mn conc: SA; a bdy 
lOYR 4/1; SiC; com med d lOYR 3/6, 5/6, 8/1 & 7.5YR 4/6 
mot; st med sbk; firm; cont lOYR 4/1 arg; com Fe & Mn 
conc & lOYR 7/1 Si02 conc; SA; grd bdy 
lOYR 5/1 & 4/1; SiC; com med d lOYR 3/6,  5/6, 8/1 & 
7.5YR 4/6 mot; st med sbk; firm to vfirm; cont lOYR 4/1 
arg; com Fe & Mh conc & lOYR 7/1 SiOg conc; SA 
246 
Traverse TCI 
Soil map unit: Not available 
Site: 031 
Drainage: Somewhat poorly 
Physiographic position: Straight upland sideslope 
Relative elevation; 198 ft 
Parent material; Exhumed YSP 
Location; 1848 ft W, 30 ft N of SE cor (SW)g SWk NEk) of Sec 23, T73N, 
R23W in Clark Co. 
Soil mapping unit sampled: Rinda SiCl, 5% slope 
Depth 
(in) 
0-7 
7-11 
11-16 
16-32 
32-36 
36-46 
46-60 
60-82 
Horizon 
or Zone Description 
Ap lOYR 2/1 (lOYR 4/1 dry); SiCl; do brk wk med sbk; fr; 
m fi rt; med to st A; a bdy 
AB lOYR 3/2 & 4/2 (lOYR 4/2 dry); Hvy SiCl to SiC; few 
lOYR 8/1 gry ct; wk med sbk; fr; com fi rt; st to vst 
A; c bdy 
B21t lOYR 4/2; SiC; com med d lOYR 4/4 mot; wk med pr brk 
mod med sbk; firm; disc lOYR 4/1 arg; few Fe & Mn conc; 
few fi rt; vst A; c bdy 
B22tg lOYR 5/1; SiC; com med d lOYR 4/4, 5/6 & com fi d 5YR 
5/6, 2/1, 3/4 mot; mod med & co pr brk mod med sbk; firm; 
disc lOYR 4/1 arg; com Fe & Mn conc; few vfi rt; st A; 
c bdy 
B23tg lOYR 5/1; SiC; com med d lOYR 4/4, 5/6, 2/1, 3/4 & 
5YR 4/8 mot; wk m pr brk mod med sbk; firm; disc lOYR 
4/1 arg; com Fe & Mn conc; st A; a bdy 
B24tg 10ÏR 5/1; SiC; com med d 5YK 4/8 & iOYR 5/6 mot; mod 
med pr brk st med sbk; firm; cont lOYR 4/1 arg; m Fe & 
Mn conc & few lOYR 7/1 Si02 conc; st A: c bdy 
B25tg lOYR 6/1; SiC; com med d lOYR 5/6, 3/6 & 5YR 4/8 mot; 
mod med pr brk st med sbk & abk; firm; cont lOYR 5/1 
arg; m Fe & Mn conc to few lOYR 7/1 conc; med A; c bdy 
B26tg lOYR 6/1; Hvy SiCl to SiC; com med d lOYR 5/6 & 7.5YR 
5/6 mot; mod med & co pr brk st med sbk & abk; firm; 
cont lOYR 5/1 arg; m Fe & Mn conc & few lOYR 7/1 conc; 
SA to Ne 
Traverse TCI 
Soil map unit: Not available 
Site: 032 
Drainage: Poorly 
Physiographic position: Straight upland footslope 
247 
Relative elevation: 193 ft 
Parent material: Partially truncated YSP 
Location: 2006 ft W, 25 ft N of SE cor (SWH; SVH. of Sec 33, T73N, 
R27W in Clarke Co 
Soil mapping unit sampled 
Depth Horizon 
(in) or Zone 
Clarindâ SiCl, 13% slope 
0-6 
6-10 
10-15 
Ap 
A3 
IIBltg 
Description 
lOYR 2/1 ClOYR 4/1 dry); SiCl to Hvy SiCl; do brk wk fi 
sbk & gr; fr; m fi rt; tned to st A; a bdy 
lOYR 3/1, (lOYR 5/1 dry); SiC; wk med sbk brk gr; firm; 
m fi rt; yst A; c bdy 
lOYR 4/1; SiC to C; few fi f lOYR 4/4 mot; mod med & fi 
sbk; firm; disc lOYR 3/1 arg; few lOYR 7/1 Si02 conc; 
com fi rt; vst A; a bdy 
15-24 IIB21tg 5Y 6/1; C; com med d lOYR 5/6 & 2.5Y 4/6 mot; mod med 
sbk; firm; cont 5Y 5/1 arg; few lOYR 7/1 Si02 conc; few 
fi rt; vst to st A; grd bdy 
24-36 IIB22tg 5Y 6/1; C; com med d lOYR 5/6, 2.5Y 4/4 & 5Y 4/4 mot; 
wk med pr brk st med sbk; v firm; cont 5Y 5/1 arg; few 
Fe'& Mn conc & com lOYR 7/1 SIO2 conc; st A; grd bdy 
36-50 IIB23tg 5Y 5/1; Hvy CI; com med d lOYR 5/6, 2.5Y 4/4 & 5Y 4/4 
mot ; wk med pr brk s t tned sbk; v firm; disc 5Y 4/1 arg; 
& Kb conc & m lOYR 7/1 SIO2 conc; med A to SA; 
grd bdy 
50-72 IIB31tg 5Y 5/2; CI; com med. d 5Y 4/4, 7.5YR 4/8 & few fi lOYR 
5/6 mot; mod med sbk; firm; disc 5Y 5/1 arg; com Fe & 
Ma conc; Ne;»grd bdy 
72-85 IIB32tg 5Y 5/2; CI; m med d 5Y 5/4 & lOYR 5/4 mot; mod med sbk; 
firm; disc 5Y 5/1 arg; com Fe & Mn conc; few 10 mm 
gravel; Ne 
Traverse TCI 
Soil map unit: Not available 
Site: 040 • 
Drainage: Poorly 
Physiographic position; Broad upland summit 
Relative elevation; 203 ft 
Parent material: Wisconsin loess overlying YSP 
Location; 495 ft N, 225 ft W of SE cor CSEk; NEk SEk) of Sec 12, T71N, 
R26W in"Clarke Co. 
Soil mapping unit sampled;. Baig Sid, 0,5% slope 
248 
Depth 
(in) 
0—6 
6-10 
10-15 
15-22 
2:2-34 
34-46 
46-64 
64-70 
70-88 
Horizon 
or Zone 
Ap 
A12 
Bit 
B21t 
B22t 
B23t 
B3t 
MDL 
MDL 
100-120 IIAb 
121-134 IIBl 
134-156 IIB21t 
156-170 IIB22t 
Description 
lOYR 2/1 (lOYR 4/1 dry); Lt SiCl; wk med sbk; fr; m 
fi rt; SA to med A; a bdy 
lOYR 2/1 (lOYR 4/1 dry); SiCl; wk med & fi gr; fr; m 
fi rt; St A; c bdy 
lOYR 3/1 (lOYR 5/1 dry); SiCl; few fi f lOYR 4/3 mot; 
wk med gr; fr; th pty lOYR 2/1 arg; com fi rt; st A; 
c bdy 
lOYR 4/1: Hvy SiCl to SiC; com med d lOYR 4/4; few fi 
f lOYR 5/6 mot; com lOYR 3/2 ct; wk fi sbk bk wk med 
gr; fr; disc lOYR 3/1 arg; few Fe & Mn conc; few fi rt; 
St A; c bdy 
5Y 4/2; SiC; com med d lOYR 5/6 mot; wk med pr brk mod 
med sbk; firm; cont 2.5Y 5/2 arg; com Fe & Mn conc; med 
A; c bdy 
5Y 5/2; Hvy SiCl; com med d lOYR 5/6 mot; wk med pr 
brk mod med sbk; firm; cont 2.5Y 5/2 arg; com lOYR 2/1 
str btp; com to m Fe & Mn conc; med to SA; grd bdy 
5Y 5/2; SiCl; com med d lOYR 5/6 & 4/4 mot; wk med pr 
brk sbk; fr; disc lOYR 5/1 arg; com lOYR 2/1 str btp; 
com Fe & Mn conc; SA; grd bdy 
2.5Y 5/2; SiCl; com med d lOYR 5/6 & 4/4; few fi f 7.5YR 
5/6 mot; mass; fr; com Fe & Mh conc; SA; c bdy 
2.5Y 5/2; Lt SiCl; com med d lOYR 5/6, 4/4, few fi f 
7.5YR 5/6 mot; mass; fr; com Fe & Mn conc; SA; grd bdy 
vr 1 nvTj c tc. /. / Q Qv R. 7 >;vn s/6, Rim • maaat fi*? 
com Fe & Mh conc; SA; c bdy 
lOYR 4/1; Lt SiCl; com med d lOYR 4/3, 5/6 & few fi f 
lOYR 6/2 mot; mass; firm; SA; grd bdy 
lOYR 4/1; Hvy SiCl; com med d 2.5Y 5/6, lOYR 5/6 & 7.5YR 
6/6 mot; mod med sbk; firm; few Fe & Mn conc & com lOYR 
7/1 Si02 conc; SA; grd bdy 
lOYR 6/1; SiC; com med d 2.5Y 5/6, lOYR 5/6 & 7.5YR 6/6 
mot; st med sbk; firm; cont lOYR 5/1 arg; com to m Fe & 
Mn conc & lOYR 7/1 SiO?: SA; grd bdy 
5Y 6/1; SiC; st med sbk; vfirm; cont 5Y 5/1 arg; com to 
m Fe & Mn conc & lOYR 7/1 Si02 conc; Sà 
249 
Traverse TCI 
Soil map unit; Not available 
Site; 041 
Drainage: Somewhat poorly 
Physiographic position: Convex upland shoulder 
Relative elevation; 198 ft 
Parent material: Wisconsin loess overlying YSP 
Location; 510 ft N, 25 ft E of SW cor CNWk NWH SW) of Sec 7, T71N, R25W 
in Clarke Co 
Soil mapping unit sampled: Grundy SiCl, 1,1% slope 
Depth 
(in 
0-6 
6-10 
14-25 
25-35 
35-44 
44-66 
66-82 
82-96 
96-110 
Horizon 
or Zone 
Ap 
A12 
10-14 B21t 
B22t 
B23t 
B24t 
MDL 
I&IIAb 
IIBl 
IIB21t 
Description 
lOYR 3/1 CIQYR 5/1 dry); Lt SiCl to SiCl; wk med sbk 
brk wk fi gr; fr; m fi rt; Ne to SA; a bdy 
lOYR 3/2 (lOYR 5/2 & 4/2 dry); SiCl; few fi f lOYR 4/3 
mot; wk med gr; fr; m fi rt; SA to med A; a bdy 
lOYR 3/2; SiC; com med d lOYR 4/3 mot; wk med sbk brk 
gr; fr; disc lOYR 3/1 arg; com fi rt; med A; c bdy 
lOYR 4/2; SiC; com to m med d lOYR 3/6 & 5/6 mot; wk 
med pr brk mod med sbk; firm; cont lOYR 4/1 arg; com 
Fe & Mn conc; few vfi rt; med to SA; c bdy 
2.5Y 5/2; Hvy SiCl; m med d lOYR 3/6, 5/6 & 5YR 4/6 mot; 
wk med pr brk mod med sbk: firm: disc 2.5Y 5/1 arg; com 
Fe & Mn conc; SA; c bdy 
2.5Y 5/2; SiCl; m com d lOYR 3/6, 5/6 & 5YR 4/6 mot; wk 
med pr brk mod med sbk; firm; disc 2.5Y 5/1 arg; com Fe 
& Mn conc; SA; a bdy 
2.5Y 6/2; Lt SiCl; m med d lOYR 5/6 & 7.5YR 5/6 mot; 
mass; fr; com Fe & Mn conc; Ne; a bdy 
lOYR 4/1; Lt SiCl to SiCl; com med d lOYR 5/6 mot; mass; 
firm; Ne to SA; c bdy 
lOYR 5/1; Hvy SiCl; com med d lOYR 5/6 & 2.5Y 4/6; mod 
med sbk; firm; com SIO2 conc; SA; c bdy 
lOYR 6/1; SiC; com med d lOYR 5/6, 3/6 & 2.5Y 4/6 mot; 
St med sbk; vfirm; disc lOYR 5/1 arg; com lOYR 7/1 Si02 
conc; SA; grd bdy 
110-130 IIB22Ê 5Y 6/1| SiC; eom med d lOYR 5/6, 3/6 2.5Y 4/6 mot; at 
med sbk; vfirm; cont 5Y 5/1 arg; com lOYR 7/1 Si02 conc; 
SA 
250 
Traverse TCI 
Soil map unit; Not available 
Site: 042 
Drainage : Poorly 
Physiographic position: Concave upland footslope 
Relative elevation: 191 ft 
Parent material: Wisconsin loess overlying YSP 
Location: 510 ft N, 125 ft E of SW cor (NWk NW^g SWk) of Sec 7, T71N, R25W 
in Clark Co 
Soil mapping unit sampled: Clearfield CVar) sil, 3.2% slope 
Depth Horizon 
(in) or Zone Description 
0-7 Ap lOYR 3/1 (lOYR 4/1 dry); Hvy Sil; wk med & fi sbk; fr; 
m fi rt; Ne to med A; a bdy 
7-13 A12 lOYR 2/1 (lOYR 4/1 dry); Hvy Sil; wk med & fi sbk; fr; 
m fi rt; med A; c bdy 
13-19 A3 lOYR 2/1 (lOYR 4/1 dry); Hvy Sil wk med gr; fr; com fi 
rt; St A; a bdy 
19-27 B21t lOYR 2/1; Lt SiCl; few fi f lOYR 4/3 mot; wk med sbk 
brk gr; fr; few fi rt; med A; c bdy 
27-33 B22t lOYR 3/1; SiCl; com fi d lOYR 4/3 mot; wk med pr brk 
mod med sbk; fr; disc lOYR 2/1 arg; few Fe & Mn conc; 
med A; c bdy 
33-40 B23t lOYR 3/1; Hvy SiCl; com fi d lOYR 4/3 mot; wk med pr 
brk mod med sbk; fr; disc lOYR 2/1 arg; few Fe & Mn 
conc; med A; c bdy 
40-60 B24t lOYR 4/1; Hvy SiCl; com med d lOYR 4/3, 5/6 & 2.5Y 5/6 
mot; wk med pr brk mod med sbk; firm; disc 2.5Y 5/2 arg; 
lOYR 2/1 ct; few Fe & Mn conc; SA; c bdy 
60-68 IIBlt 2.5Y 5/2; Hvy SiCl to SiC; com med d lOYR 4/3, 5/6 & 2.5Y 
5/6 mot; wk med pr brk mod med sbk; firm; disc 2.5Y 5/1 
arg; SA; c bdy 
68-72 IIB21t 2.5Y 5/2; SiC; com med d lOYR 4/3, 5/6 & 2.5Y 5/6 mot; 
wk med pr brk mod med sbk; firm; disc 2.5Y 5/1 arg; SA; 
c bdy 
72-88 IIB22t 5Y 5/1; SiC; com med d lOYR 4/3, 5/6 & 2.5Y 5/6 mot; wk 
med pr brk mod med sbk; firm; disc 2,5Y 5/1 arg; SA to 
Ne; c bdy 
88-98 IIB23t 5Y 5/2; SiC; com med d lOYR 4/3, 5/6 & 2.5Y 4/6 mot; 
mod med sbk; firm & st; disc 5Y 5/1 arg; com lOYR 7/1 
Si02 conc; SA to Ne; c bdy 
251 
Depth Horizon 
(in) or Zone Description 
98-120 IIB24t 2.5Y 5/2; SiC; few fi f lOYR 4/3, 5/6 & 2.5Y 4/6 mot; 
S t  med sbk; vfirm; disc 5Y 5/1 arg; few Mn conc & com 
lOYR 7/1 SIO2 cone; Ne 
Traverse TCI 
Soil map unit; Not available 
Site: 050 
Drainage : Poorly-
Physiographic position; Broad upland summit 
Relative elevation; 200 ft 
Parent material: Wisconsin loess overlying YSP 
Location: 300 ft E, 50 ft N of NE cor (NlA; NE^s NWk;) of Sec 14, T70N, Ï124W 
in Decatur Co 
Soil mapping unit sampled; Haig CVar] SiCl, 0.1% slope (thick mollic 
epipedon) 
Depth Horizon 
(in) or Zone Description 
0-8 Ap lOYR 2/1 (lOYR 4/1 dry); Lt SiCl; wk med & fi sbk brk 
wk med gr; fr; m fi & med rt; SA to med A; a bdy 
8-16 A3 lOYR 2/1 (lOYR 4/1 dry); SiCl; wk med sbk brk gr; fr; 
m fi rt; st A; a bdy 
16-19 B1 lOYR 3/1 (lOYR 5/1 dry); SiCl; few fi f lOYR 4/3 mot; 
wk med sbk brk gr; fr; com fi rt; st A; a bdy 
19-28 B21t lOYR 3/1; SiC; com med d lOYR 4/6 & 5/6 mot ; mod med 
sbk; fira; th pty lOYE 2/1 agr; fei-j Fe & Mn conc; few 
fi rt; st to med A; a bdy 
28-36 B22t 2.5Y 4/2; SiC; com med d lOYR 4/6 & 5/6 mot; wk med pr 
brk mod med sbk; firm; disc 5Y 4/1 arg; com Fe & Mn 
conc; few vfi rt; SA; c bdy 
36-46 B23t 5Y 5/2; SiC; m med d lOYR 5/6 & 7.5YR 5/6 mot; wk med 
pr brk mod med sbk; firm & sti; disc 5Y 5/1 arg; com 
Fe & Mn conc; Ne; a bdy 
46-64 B31t 5Y 5/2; SiCl; com med d 7.5YR 5/6 & lOYR 5/6 mot; mod 
med to CO pr brk mod med sbk; firm & sti ; disc 5Y 4/1 
arg; few ?e & Mn conc; Ne; a bdy 
64-74 B32t 5Y 5/2; SiCl; com med d 7.5YR 5/6 & com fi d lOYR 5/6 
mot; wk co pr brk wk med sbk; fr; th pty 5Y 4/1 arg; 
few Fe & Mn conc: Ne: a bdy 
74-91 MDL 5Y 6/1; Lt SiCl; com -med d 7.5YR 4/6 & lOYR 5/6 mot; 
mass; fr; com lOYR 2/1 str btp; Ne; a bdy 
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Depth 
(in) 
91-113 
113-128 
128-135 
135-140 
Horizon 
or Zone 
IIAb 
IIBl 
IIB21tg 
IIB22tg 
Description 
lOYR 4/1; SiC; m med d lOYR 5/6 & 4/6 mot; mass; firm & 
sti; com Fe & Mn conc; Ne; c bdy 
lOYR 3/1; SiC; few fi f 2.5Y 4/6 & lOYR 8/1 mot; mass w 
Hor cle; firm & sti; Ne; a bdy 
lOYR 4/1; SiC; mod med sbk; firm; disc lOYR 3/1 arg; 
com lOYR 7/1 Si02 conc; Ne; a bdy 
lOYR 5/1; SiC; few fi d lOYR 4/4 mot; mod med sbk; firm; 
disc IQYR 4/1 arg; com lOYR 7/1 Si02 conc; Ne 
Traverse TCI 
Soil map unit: Not available 
Site: 051 
Drainage: Somewhat poorly 
Physiographic position: Convex upland shoulder 
Relative relevation: 192 ft 
Parent material: Wisconsin loess overlying YSP 
Location: 528 ft S, 330 ft E of NW" cor (mh NE%; S0g) of Sec 14, T70N, R24W 
in Decatur Co 
Soil mapping unit sampled: Grundy SiCl, 2% slope 
Depth 
Cin) 
0-5 
5-14 
14-24 
24-34 
34-52 
52-72 
72-87 
Horizon 
or Zone 
Ap 
B21t 
B22t 
B23t 
B31t 
B32t 
MDL 
Description 
lOYR 3/1 ClOYR 5/1 dry); SiCl to Hvy SiCl; do brk wk 
med sbk; fr; m fi rt; Ne; a bdy 
lOYR 3/2 (lOYR 5/2 dry); SiC; com med d lOYR 5/6 & 4/6 
mot; mod med sbk; fr; th pty lOYR 2/1 arg; com Fe & Mn 
conc; com fi rt; Ne to SA; a bdy 
2.5Y 4/2; SiC; com med d lOYR 5/4 mot; wk med pr brk 
mod med sbk; firm; disc 5Y 4/1 arg; com Fe & Mn conc; 
com fi rt; SA; a bdy 
2.5Y 5/2; Hvy SiCl; com med d lOYR 5/6 & 7.5YR 4/6 mot; 
wk med pr brk mod med sbk; firm; disc 2,5Y 5/1 arg; com 
Fe & Mn conc; few fi rt; SA; a bdy 
5Y 5/3; SiCl; com med d lOYR 5/6 & 7.5YR 4/6 mot; wk med 
pr brk mod med sbk; firm; disc 5Y 5/1 arg; com to m Fe & 
Mn conc; SA; c bdy 
5Y 6/2; SiCl; com med d lOYR 5/6 & 7.5YR 4/6 mot; wk med 
pr brk mass; firm; th pty 5Y 6/1 arg; few Fe & Mn conc; 
SA; c bdy 
5Y 6/1; SiCl; com med d lOYR 5/6 & 7,5YR 4/6 mot; mass; 
firm & S sti; SA; a bdy 
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Depth Horizon 
(in) or Zone 
87-94 IIBlg 
94-106 IIB21g 
106-119 IIB22tg 
119-131 IIB23tg 
131-144 IIB24tg 
Description 
lOYR 5/1; Hvy SiCl; com fi d 2.5Y 4/6 mot; mass; firm; 
SA; c bdy 
lOYR 5/1; SiC; com med d 2.5YR 4/6 mot; mod med sbk; 
firm; com lOYR 7/1 SiOg conc; SA; a bdy 
lOYR 6/1; SiC; m med d lOYR 5/6, 4/3 & 3/4 mot; mod med 
sbk; firm; disc lOYR 5/1 arg; com Fe & Mh conc & lOYR 7/1 
Si02 conc; SA; a bdy 
lOYR 6/1; SiC; com med d 7.5YR 5/6, 4/6 & 
med sbk; vfirm; disc lOYR 5/1 arg; com Fe 
lOYR 7/1 Si02 conc; SA; c bdy 
lOYR 6/1; SiC; com med d 7.5YR 5/6, 4/6 & 3/3 mot; st 
med sbk; vfirm; disc lOYR 5/1 arg; com Fe & Mn conc & 
lOYR 7/1 Si02 conc; SA 
3/3 mot; st 
& Mn conc & 
Transect TCI 
Soil map unit; Not available 
Site; 052 
Drainage : Poorly 
Physiographic position; Straight upland sideslope 
Relative elevation; 198 ft 
Parent material; Eîdîuined YSP 
Location; 660 ft N, 350 ft E of SW cor (NW^c SEJj SWk) of Sec 14, T70N, 
R24W in Decatur Co 
Soil mapping unit sampled: Clarinda SiCl, 3% slope 
Description 
lOYR 2/1 ClOYR 4/1 dry); SiCl; wk med sbk brk gr; fr; 
m fi rt; SA to med A; a bdy 
lOYR 2/2 & 3/2 (lOYR 4/2 dry); Hvy SiCl to SiC; wk med 
gr; fr; m fi rt; stA to vstA; a bdy 
2.5Y 4/2; S±C; few fi f 7,5YR 5/8 mot; mod med sbk; 
firm; th pty 5Y 4/1 arg; few fi rt; few lOYR 7/1 Si02 
conc; vstA; a bdy 
5Y 6/1; SiC; com med d 7.5YR 5/8 & lOYR 3/4 mot; st med 
sbk; firm; th pty 5Y 5/1 arg; com lOYR 2/1 str; com Fe 
& Mn conc & few IQYR 7/1 SIO2 conc; St to med A; c bdy 
5Y 5/2; C; com med d 7.5YR 5/8 & lOYR 3/4 mot; mod med 
pr brk st med sbk; vfirm; disc 5Y 5/1 arg; com lOYR 2/1 
str; com Fe & Mn cônc & lOYR 7/1 Si02 conc; SA; c bdy 
(in) or Zone 
0-7 Ap 
7-12 A3 
12-17 IIBlt 
17-31 IIB21t 
31-42 IIB22t 
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Depth 
(in) 
42-60 
60-67 
67-72 
Horizon 
or Zone 
IIB23t 
IIB3tg 
Till 
Description 
5Y 5/2; C; com med d lOYR 5/6, 3/4 & 7.5YR 5/8 mot; mod 
med pr brk st med sbk & abk; vfirm; cont 5Y 5/1 arg; com 
Fe & Mn conc & lOYR 7/1 Si02 conc; Ne; a bdy 
5Y 6/1; C to CI; com med d lOYR 5/6, 3/4 & 7.5YR 5/8 mot; 
mod med pr brk st med sbk; vfirm; disc 5Y 5/1 arg; com 
Fe & Mn conc & lOYR 7/1 Si02 conc; Ne; a bdy 
lOYR 5/4; CI; com med d lOYR 5/6 & 5Y 5/1 mot; mass; fr; 
com lOYR 7/1 Si02 conc; Ne 
Transect TCI 
Soil map unit ; Edina Sil 
Site: 060 
Drainage; Poorly 
Physiographic position; Broad upland summit 
Relative elevation; 298 ft 
Parent material: Wisconsin loess overlying YSP 
Location; 1155 ft E, 528 ft S of NW cor (N0( NW^g NW^i) of Sec 10, T68N, 
R22W in Wayne Co 
Soil mapping unit sampled; Edina Sil, 0.8% slope 
Depth Horizon 
(in) or Zone Description 
0-10 Ap lOYR 2/1 ClOYR 4/1 dryl; Lt SiCl; wk med & fi gr; m fi & 
med rt; Ne to SA; c bdy 
10-17 A21 lOYR 3/1 (lOYR 5/1 dry); Sil, v wk fi pi brk wk fi gr; 
fr; m fi & med rt; med to st A; c bdy 
17-23 A22 lOYR 3/1 & 4/1 (lOYR 5/1 dry); Sil; com lOYR 7/1 gry ct; 
vwk fi pi brk gr; fr; com fi rt; st A; a bdy 
23-29 B21t lOYR 3/1 (lOYR 4/1 dry); SiC; few fi f lOYR 5/4 mot; wk 
med pr brk mod med sbk; firm; disc lOYR 2/1 arg; st A; 
c bdy 
29-43 B22t 2.5Y 4/2 (2.5Y 4/1 dry); SiC; few med d lOYR 5/4 & 2.5Y 
5/3 mot; wk med pr brk mod med sbk; firm; disc 2.5Y 4/1 
arg; few Fe & Mn conc; med A; c bdy 
43-59 B23t 2.5Y 5/2; SiC; com med d lOYR 5/4, 5/6 & 3/4 mot; wk med 
pr brk mod mêd Sbk; firm; disc 2.5Y 5/l âfgl com Fe & 
conc; SA; c bdy 
59-75 B3t 2.5Y 5/2; Hvy SiCl; few med d lOYR 5/4 & 3/4 mot; firm; 
disc 2.5Y 5/1 arg; few lOYR 5/1 str; com Fe & Mn conc; 
SA; c Bdy 
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Depth 
(in) 
75-81 
81-99 
Horizon 
or Zone 
BWP 
IIAb 
99-120 IIBltg 
120-128 IIB21tg 
Description 
5Y 5/1; SiCl; com lOYR 2/1 bands; mass w Hor cle; firm; 
few Fe & Mn conc; SA; a bdy 
lOYR 4/1; SiC; com med d lOYR 3/4 & 4/3 mot; mass; firm 
& S sti; few lOYR 7/1 Si02 conc; SA; c bdy 
lOYR 5/1; SiC; com med d lOYR 3/2 mot; mod med sbk; firm 
& S sti; th pty lOYR 4/1 arg; few lOYR 7/1 Si02 conc; SA; 
grd bdy 
lOYR 5/1; SIC; few med d lOYR 3/2 & 2.5Y 4/4 mot; mod med 
sbk; firm & S sti; disc lOYR 4/1 arg; few lOYR 7/1 Si02 
conc; SA 
Traverse TCI 
Soil map unit: Seymour Sil, 2-5% slope 
Site: 061 
Drainage: Poorly 
Physiographic position; Convex upland shoulder 
Relative elevation: 199 ft 
Parent material: Wisconsin loess overlying YSP 
Location: 1155 ft E, 792 ft S of NW cor (NEk NWk NWk) of Sec 10, T68N, 
R22W in Wayne Co 
Soil mapping unit sampled; Haig Sil, 2% slope 
Depth 
(in) 
0-10 
10-16 
16-24 
24-39 
39-51 
51-62 
Horizon 
or Zone 
Ap 
A12 
B21t 
B22t 
B23t 
B3 
Description 
lOYR 2/1 (lOYR 4/1 dry); Hvy Sil; wk med & fi gr; fr; 
Ns; c bdy 
lOYR 3/1 (lOYR 5/1 dry); SiCl; vwk fi & med gr; fr; m fi 
& med rt; Ne; a bdy 
lOYR 3/1 (lOYR 4/1 dry); SiC; few med d lOYR 5/6 & 5/4 
mot; mod med & fi sbk; firm; disc lOYR 2/1 arg; com fi 
rt; med A; c bdy 
lOYR 4/1 (lOYR 5/1 dry); SiC; com med d lOYR 5/6, 5/4 & 
7.5YR 5/6 mot; wk med pr brk -mod med sbk; firm; disc 
lOYR 3/1 arg; com lOYR 2/1 str; few to com Fe & Mn conc; 
St to med A; c bdy 
2.5Y 6/2; SiC; com med d lOYR 5/6, 5/4 & 7.5YR 5/6 mot; 
wk med pr brk mod med sbk; firm; disc 2.5Y 5/2 arg; com 
lOYR 2/1 str; com Fe & Mh conc; med A; c bdy 
5Y 5/2; Hvy SiCl; com med cl IDYR 5/6 mot; wk med pr brk 
mod med sbk; firm; com Fe & Mn conc; SA; c bdy 
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Depth Horizon 
(In) 
62-75 MOL 
75-81 MDL 
81-84 MDL 
84-90 MDL 
90-100 IIAB 
100-112 IIBl 
or Zone Description 
M 7.5YR 4/6, 5/6, lOYR 5/6 & 5Y 5/2; Hvy SiCl; mass; 
firm; m Fe & Mh cone; SA; c bdy 
5Y 5/2; SiCl; com med d lOYR 5/6 mot; mass; firm; SA; 
c bdy 
lOYR 6/1; SiCl; few fi f lOYR 5/6 mot; mass; firm; SA; 
c Bdy 
lOYR 6/1; Hvy SiCl; m med d lOYR 3/1 mot; mass; firm; 
SA; c bdy 
lOYR 2/1; SIC; mass; vfirm; SA; c bdy 
lOYR 3/1; SiC; com med d IQYR 3/4 & 4/3 mot; st med sbk; 
vfirm; SA 
Traverse TCI 
Soil map unit; Seymour SiCl, 5-9% slope, mod eroded 
Site; 062 
Drainage; Poorly 
Physiographic position; Straight upland backslope 
Relative elevation; 190 ft 
Parent material; Exhumed YSP 
Location; 1320 ft E, 845 ft S, 316 ft W of NW cor (SEk NWk NWk) of Sec 10. 
T68N, R22W in Wayne Co 
Soil mapping unit sample: Clarinda SiCl, 5% slope 
Depth 
(in) 
0-6 
6-21 
21-35 
Î5-48 
48-65 
Horizon 
or Zone 
Ap 
IIB22t 
IIB23t 
IIB24t 
IIB25t 
Description 
lOYR 3/1 (lOYR 4/1 dry); Hvy SiCl; wk fi sbk; fr; m fi & 
med rt; Ne; a bdy 
lOYR 4/2 (lOYR 5/1 dry); SiC; com med d lOYR 5/6 & 5YR 
4/8 mot; wk fi pr brk st med sbk; firm; disc lOYR 4/1 
arg; few fi rt; st to vst A; c bdy 
lOYR 5/2; SiC; com med d lOYR 5/6 & 7.5YR 5/6 mot; wk fi 
pr brk st med sbk; firm; disc lOYR 5/1 arg; few Fe & Mn 
conc; st A; c bdy 
2.5Y 5/2; SiC; com med d lOYR 5/6 & 7.5YR 5/6 mot; wk fi 
pr brk st med sbk; firm; disc 2.5Y 5/i âïfg; coai Fe & Mn 
conc; st A; c bdy 
5Y 5/1; SiC; com med d lOYR 5/6 & 7.5YR 5/6 mot; wk fi 
pr brk st med sbk; firm; disc 2;5Y 6/1 
conc; med A 
m Fe & Mn 
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Traverse TCI 
Soil map unit: Edlna Sll 
Site: 070 
Drainage: Poorly 
Physiographic position; Broad upland summit 
Relative elevation: 200 ft 
Parent material: Wisconsin loess overlying YSP 
Location: 1320 ft W, 660 ft S of NE cor (SWk NEk NlA;) of Sec 23, T67N, 
R21W in Wayne Co 
Soil mapping unit sampled: Edlna Sll, 0.5% slope 
Depth Horizon 
(In) or Zone Description 
0-8 Ap lOYR 3/1 (lOYR 5/1 dry); Sll; wk fl gr; vfr; m fl & med 
rt; SA to med A; a bdy 
8-18 A2 lOYR 4/1 (lOYR 5/1 dry); Sll; few fl f lOYR 3/1 mot; com 
lOYR 7/1 & 6/1 gry ct; mod med pi brk wk fl sbk; vfr; m 
fl & med rt; st to vst A; a bdy 
18-23 B21t lOYR 3/1; Lt SlCl to SIC; com med d lOYR 4/2 mot; st med 
sbk; firm & stl; disc lOYR 2/1 arg; m fl rt; vst A; a bdy 
23-34 B22t lOYR 4/2; SIC; com med d lOYR 3/1 & 7/1 mot; wk med pr 
brk mod fl abk; vfirm & stl; cont lOYR 2/1 arg; com fl 
rt; few Fe & Mn conc; st A; c bdy 
34-55 B23t 2.5Y 5/2; SIC; com med d lOYR 5/6, 3/1 & 4/2 mot; wk med 
pr brk wk fl sbk & abk; vfirm & stl; cont 2.5Y 5/1 arg; 
com lOYR 2/1 str; m Fe & Mn conc; SA to Ne; c bdy 
55-65 B3t 2.5Y 5/2; Hvy SiCl; m med d lOYR 5/6 & 3/2 mot; wk med 
pr brk mod med sbk & abk; vfirra Ssti; disc 2.5Y 5/2 arg; 
m Fe & Mn conc; Ne; c bdy 
65-74 MDL 2.5Y 6/2; SiCl; few fl f lOYR 4/4 mot; wk med sbk brk 
mass; fr; few Fe & Mn conc; Ne; c bdy 
74-82 MDL 2.5Y 6/2; SiCl; com med d 5YR 4/6, 7.5YR 5/6 & lOYR 5/6 
mot; wk med sbk brk mass; fr; few Fe & Mn conc; Ne; c bdy 
82-86 IIAb lOYR 4/1; SlCl; com med d lOYR 5/4 & few fl f lOYR 5/6 
mot; wk f sbk brk gr; fr & S stl; few Fe & Mn conc; Ne 
to SA; c bdy 
86-96 IIBlt lOYR 4/2; SlCl; com med d lOYR 5/4 & 6/1 mot; wk fi sbk; 
firm & sti; th pty lOYR 4/1 arg; com Fe & Mn conc; SA; 
c bdy 
96-120 IIB21t lOYR 4/2; Hvy SiCl; com-med d lOYR 5/4, 6/1 & 8/1 mot; 
st med sbk & abk; vfirm & sti; cont lOYR 4/1 srg; m Fs 
& Mn conc; SA; c Bdy 
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Depth Horizon 
(in) or Zone 
120-134 IIB22t 
134-148 IIB23t 
148-157 IIB24t 
157-168 IIB25t 
Description 
lOYR 5/2; SiC; com med d lOYR 5/6, 8. & few fi d 5YR 
5/6 mot; st med abk & sbk; vfirm & sti; cont lOYR 5/1 
arg; com Fe & îfa conc & lOYR 7/1 Si02 conc; SA; c bdy 
lOYR 6/1; SiC; com med d lOYR 5/6, 2/1 & few fi f 5YR 
5/6 & 8/1 mot; st med abk & sbk; vfirm & sti; cont lOYR 
5/1 arg; com Fe & Mn conc & lOYR Si02 conc; SA; c bdy 
M lOYR 5/6, 6/1 3/1 & 5YR 5/6; C; st med sbk; vfirm & 
sti; disc lOYR 6/1 arg; few Fe & Mn conc & com lOYR 7/1 
Si02 conc; SA; c bdy 
lOYR 6/1; C; com med d lOYR 5/6 & 5YR 5/6 mot; vfirm & 
sti; disc lOYR 5/1 arg; few Fe & Mn conc & com lOYR 7/1 
Si02 conc; SA 
Traverse TCI 
Soil map unit: Sfc, Seymour SiCl, 5-9% slope 
Site; 071 
Drainage: Poorly 
Physiographic position; Convex upland shoulder 
Relative elevation: 198 ft 
Parent material; Wisconsin loess overlying YSP 
Location: 1072 ft W, 1238 ft S of NE cor (SWk NEîs NWk) of Sec 23, T67N, 
R21W in Wayne Co 
Soil mapping unit sampled: Clearfield (Var) SiCl, 2% slope 
Depth Horizon 
(in) or Zone Description 
0-8 Ap lOYR 3/1 (lOYR 5/1 dry); Lt SiCl; wk fi gr; vfr; m fi & 
med rt; med to st A; a bdy 
8-13 A2 lOYR 3/1 (lOYR 5/1 dry); Lt SiCl; wk fi pi brk sbk; vfr; 
m fi & med rt; st A; a bdy 
13-19 B1 lOYR 3/1 (lOYR 5/2 dry); Lt SiCl; few fi f lOYR 3/3 mot; 
wk fi sbk; fr; m fi rt; st A; a bdy 
19-25 B21t lOYR 4/2; Lt SiCl; com med d lOYR 3/3 mot; wk fi sbk; fr; 
th pty lOYR 3/1 arg; com fi rt; st A; c bdy 
26-32 B22t lOYR 5/2; Lt SiCl; com med d lOYR 5/6 mot; wk fi & med 
abk & sbk; fr; cont 1ÛYR 5/1 arg; few Fe & Mn conc; few 
vfi rt; st A; a bdy 
32-37 B3t lOYR 6/2; SiCl; com med d 7.5YR 5/6 mot; wk med abk & 
sbk; fr; disc lOYR 6/1 arg; few Fe & Mn cône; a t  A; a 
bdy 
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Depth 
(in) 
37-47 
47-56 
56-65 
65-75 
75-99 
Horizon 
or Zone 
IIB21t 
IIB22t 
IIB23t 
IIB24t 
IIB25t 
99-108 IIB2bt 
Description 
lOYR 5/2; SiC; com med d 7.5YR 5/6 & lOYR 5/6 mot; wk med 
sbk; firm; cont lOYR 5/1 arg; com lOYR 2/1 str; few Fe & 
Mn conc & lOYR 7/1 SiOg conc; st A; c bdy 
2.5Y 5/2; SiC; com med d lOYR 5/4 mot; st med sbk; firm; 
th pty 2.5Y 5/1 arg; few Fe & Mn conc & com lOYR 7/1 
Si02 conc; st A; c bdy 
2.5Y 6/2; SiC; com med d lOYR 5/4 & 4/6 mot ; st med sbk; 
firm; th pty 2.5Y 6/1 arg; few Fe & Mn conc & com to m 
lOYR 7/1 Si02 conc; st A; c bdy 
M lOYR 5/4, 5/6 & 6/2; C; st med sbk; firm; th pty lOYR 
6/1 arg; few Fe & Mn conc & m lOYR 7/1 Si02 conc; med A; 
c bdy 
5Y 5/2; C; few fi f lOYR 5/3 mot; wk med pr brk st med 
sbk; vfirm; th pty 5Y 5/1 arg; m lOYR 7/1 810% conc; med 
A; c bdy 
5Y 5/2; CI; few fi f lOYR 5/3 mot; wk med pr brk st med 
sbk; vfirm; th pty 5Y 5/1 arg; m lOYR 7/1 Si02 conc & few 
<10 mm gravel; med A 
Traverse TCI 
Soil map unit: Seymour SiCl, 2-5% slope 
Site; 072 
Drainage : Poorly 
Physiographic position: Concave footslope 
Relative elevation; 189 ft 
Parent material: Partics-lly trun YSP 
Location: 908 ft W, 1238 ft S of NE cor (SW% NE^g NWk) of Sec 23, T67N, 
R21W in Wayne Co 
Soil mapping unit sampled: Lamoni CI, 8% slope 
Depth 
(in) 
0—6 
6-10 
10-14 
14-20 
Horizon 
or Zone 
Ap 
A3 
I IB It 
I IB 2 It 
Description 
lOYR 2/2 (lOYR 4/2 dry); Lt CI; wk fi sbk brk gr; fr; 
m fi & med rt; st A; a bdy 
lOYR 3/1 (lOYR 5/2 dry); Lt CI to CI; few fi f lOYR 2/1 
mot; wk fi sbk; fr; m £1 & med rt: vst A: a bdy 
lOYR 3/2; Hvy CI to C; com med d lOYR 5/4 mot; mod fi 
sbk; firm; disc lOYR 3/1 arg; m f & med rt; vst A; a bdy 
lOYR 4/2; C; com-med d lOYR 5/6» 7 = 5YR 5/6 & few fi f 
lOYR 2/1 mot; mod med sbk; firm; cont lOYR 4/1 arg; com 
lOYR 2/1 str; com lOYR 7/1 Si02 conc; vst A; c bdy 
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Depth 
(in) 
20-30 
30-38 
38-52 
52-57 
57-68 
68-82 
Horizon 
or Zone 
IIB22t 
IIB31t 
IIB32t 
IIMOU 
IIMOU 
IIMOU 
Description 
lOYR 4/2; C; com med d lOYR 5/6, 7.5YR 5/6 & few fi f 
lOYR 2/1 mot; mod med sbk; firm; disc lOYR 4/1 arg; com 
lOYR 7/1 Si02 conc; st to med A; c bdy 
lOYR 4/2; Hvy CI; com med d lOYR 5/6 & few fi f lOYR 2/1 
& 7/2 mot; wk med pr brk sbk; firm; th pty lOYR 4/1 arg; 
few Fe & Mn conc & com lOYR 7/1 Si02 conc; SA; c bdy 
lOYR 4/3; CI to Lt CI; com med d lOYR 2/1, 5/6, 7.5YR 
5/8 & 2.5Y 5/2 mot; wk med sbk; firm; th pty lOYR 4/2 
arg; few Fe & Mn conc; com lOYR 7/1 Si02 conc & few CO3 
conc; Ne; c bdy 
lOYR 5/6; L; m med d 5YR 2,5/1 mot; mass; firm; m Fe & 
Mn conc; com lOYR 7/1 Si02 conc & com CO3 conc; mildly 
Alk; c bdy 
lOYR 5/6; L; com med d 5YR 2,5/1 mot; mass; firm; m Fe 
& Mn conc; com lOYR 7/1 Si02 conc & com CO3 conc; mildly 
Alk; c bdy 
lOYR 4/3; L; m med d 5YR 2,5/1 mot; mass; firm; m Fe & 
Mn conc, com lOYR 7/1 Si02 conc & com CO3 conc; mod Alk 
Traverse TC2 
Soil map unit; Macksburg SiCl, 0-2% slope 
Site: 080 
Drainage: Somewhat poorly 
Physiographic position; Broad upland summit 
Relative elevation: 200 ft 
Wisconsin loess overlying 
Location: 825 ft W, 123 ft S of NE cor (NEk N^ NEk) of Sec 12, T77N, 
R26W in Madison Co 
Soil mapping unit sampled: Macksburg SiCl, 0.2% slope 
Depth Horizon 
(in) or Zone Description 
0-8 Ap lOYR 2/1 (lOYR 4/1 dry); Lt SiCl; wk fi & med sbk brk wk 
fi gr; fr; m fi & med rt; Ne; a bdy 
8-14 B1 lOYR 2/1 (lOYR 4/1 dry); SiCl; wk fi sbk brk gr; fr; m 
fi & med rt; SA; c bdy 
14-18 B21t lOYR 2/2; Hvy SiCl; mod fi sbk brk gr; fr; th pty lOYR 
2/1 arg; com fi & med rt; med A; c bdy 
18-24 B22t lOYR 3/2; Hvy SiCl; few fi f IQYR 3/1 mot; mod fi & med 
sbk brk mod fi gr; fr; th pty IQYR 3/1 arg; com fi & 
med rt; med A; c bdy 
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Depth Horizon 
(in) or Zone Description 
24-31 B23t lOYR 4/2; Hvy SiCl; few fi f lOYR 5/3 mot; mod fi sbk; 
fr; th pty lOYR 4/1 arg; few fi rt; med A; c bdy 
31-40 B24t 2.5Y 5/2; SiCl; com med d lOYR 5/6 & 2/1 mot; wk med pr 
brk mod fi sbk; firm; cont 2.5Y 4/2 arg; few Fe & Mn 
conc; med A; c bdy 
40-47 B25t 2.5Y 5/2; SiCl; com med d lOYR 5/6, 6/3 & 2.5Y 5/4 mot; 
wk med pr brk sbk; firm; disc 2.5Y 5/1 arg; com Fe & Mn 
conc; SA; c bdy 
47-54 B31t 2.5Y 6/2; SiCl; com med d lOYR 5/6 mot; wk med pr brk 
sbk; firm to fr; th pty 2.5Y 5/2 arg; com Fe & Mn conc; 
SA; c bdy 
54-76 B32t 5Y 6/2 & 2.5Y 6/2; Lt SiCl; com med d lOYR 5/6 mot; wk 
CO pr; firm to fr; th pty 5Y 5/2 arg; com to m Fe & Mn 
conc; Ne; grd bdy 
76-90 MDL 5Y 5/2; Lt SiCl; com med d lOYR 5/6 & 7.5YR 5/6 mot; wk 
CO pr brk mass; fr; com to m Fe & Mn conc; Ne; grd bdy 
90-104 MDL 5Y 5/2; Sil; com med d lOYR 5/6 & 7.5YR 5/6 mot; wk co 
pr brk mass; fr; m Fe & Mn conc; mildly Alk; grd bdy 
104-127 MDL 5Y 6/2; Sil; com med d lOYR 5/6 & 7.5YR 5/6 mot; wk co 
pr brk mass; fr; m Fe & Mn conc; mildly Alk; c bdy 
127-137 MDL 2.5Y 6/2; Sil; com med d lOYR 5/6 & 7.5YR 5/6 mot; wk 
CO pr brk mass; fr; m Fe & Mh conc; mildly Alk; c bdy 
137-153 MDL 5Y 6/1; Sil; com med d lOYR 5/6 & 7.5YR 5/6 mot; wk co 
pr brk mass; fr; m Fe & Mn conc; Ne; c bdy 
153-160 MDL 5Y 6/1; Hvy Sil; com med d lOYR 5/6 & 7.5YR 5/6 mot; wk 
CO pr brk mass; fr; m Fe & Mn conc; Ne; c bdy 
160-167 MDL 2.5Y 6/1; Sil; com med d lOYR 5/6 & 2.5Y 5/4 mot; mass; 
fr; com Fe & Mn conc; Ne; a bdy 
167-188 IIAb lOYR 4/1; Lt SiCl; com med d 5YR 4/4 & 2.5Y 5/4 mot; 
mass; fr & S sti; Ne; c bdy 
188-196 IIBl 2.5Y 5/4; Hvy SiCl; com fi f lOYR 5/6 mot; wk fi & med 
sbk; fr; Ne; c bdy 
196-205 IIB21t 2.5Y 5/2; Hvy SiCl; com med d 5YR 4/4 & lOYR 5/6 mot: 
mod med sbk & abk; fr; disc lOYR 5/1 arg; few lOYR 7/1 
Si02 conc; Ne; c bdy 
205-225 iiB22t 5Y 5/2; SIC; com med d 5YR 4/4, lOYR 5/6 & 4/3 mot; mod 
med sbk & abk; rr; disc lOYR 5/1 arg; few lOYR 7/1 Si02 
conc; Ne 
262 
Traverse TC2 
Soil map unit: (SbB) Sharpsburg SiCl; 2-5% slope 
Site: 081 
Drainage: Mod well 
Physiographic position: Convex upland shoulder 
Relative elevation: 198 ft 
Parent material; Wisconsin loess overlying YSP 
Location: 1320 ft W, 125 ft S of NW cor (NWk NWk NE%) of Sec 12, T77N, 
R26W in Madison Co 
Soil mapping unit sampled: SharpsBurg SiCl, 5% slope 
Depth Horizon 
(in) or Zone Description 
0-6 Ap lOYR 2/1 (IGYR 4/1 dry); SiCl; wk med sbk brk gr; fr; m 
fi & med rt; Ne; a bdy 
6-10 B1 lOYR 2/2 (lOYR 4/2 dry); Hvy SiCl; vwk fi sbk brk wk fi 
gr; fr; m fi & med rt; Ne to SA; c bdy 
10-16 B21 lOYR 3/2; Hvy SiCl; vwk fi sbk brk wk fi gr; fr; m fi & 
med rt; SA; c bdy 
16-22 B22t lOYR 4/3; Hvy SiCl; mod fi & med sbk; fr; disc lOYR 4/2 
arg; com fi rt; SA; c bdy 
22-30 B23t lOYR 4/3; SiCl; com med d lOYR 5/6 & few fi f 7.5YR 5/8 
mot; mod med pr brk mod fi sbk; fira; disc lOYR 4/2 arg; 
few Fe & Mn conc; few fi rt; SA; c bdy 
30-40 B24t lOYR 4/4; SiCl; com med d lOYR 5/6 & few fi f 2.5Y 5/2 
mot; wk med pr brk sbk; fr; disc lOYR 4/3 arg; com Fe & 
Mn conc; med A; c bdy 
$ r\ c ^ T* ** 1 T  ^ ct J r^ t ^   ^  ^ J 1 /%xrT» e/â c c v  e / ' ï  
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wk CO pr; fr; com Fe & Mn conc; SA; c bdy 
56-80 MDL 2.5Y 5/2; Hvy Sil; com med d lOYR 5/6 & 7.5YR 5/8 mot; 
mass; fr; com Fe & Mn conc; SA; c bdy 
80-104 2.5Y 5/2; Sil; com med d lOYR 5/6 & 7.5YR 5/8 mot; mass; 
fr; com Fe & Mn conc; Ne; grd bdy 
104-117 MDL 2.5Y 6/2; Sil; com med d lOYR 5/6 & 7.5YR 5/8 mot; mass; 
fr; m Fe & Mn conc; mildly Alk; grd bdy 
117-122 MOL 2.5Y 5/4; Lt SiCl; com med d lOYR 5/6 mot; mass; fr; few 
Fe & Mn conc; Ne; c bdy 
122-137 MDL 5Y 5/1; Lt SiCl; com med d 2.5Y 5/4 & 5Y 6/3 mot; mass; 
fr; Ne; c bdy 
137-145 IIAb lOYR 4/1 & 4/2; Sil; com med d 7.5YR 5/6 & lOYR 5/6 mot; 
mass; fr to firm; Ne; c bdy 
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Depth 
(in) 
Horizon 
or Zone 
145-154 IIBl 
154-178 IIB21t 
178-192 IIB22t 
192-200 IIB23t 
& 5/4 mot; wk fi 
few Fe & Mn conc 
Description 
2.5Y 5/2; Sil; few fi f 2.5Y 4/4 mot; mass; fr & S sti; 
Ne; c bdy 
2.5Y 5/2; Lt SiCl; com med d lOYR 5/6 
sbk; fr & S sti; th. pty 2,5Y 5/1 arg; 
& lOYR 7/1 SIO2 conc; Ne; c bdy 
2.5Y 5/2; SiCl; com med d 2,5Y 5/6 & lOYR 5/4 mot; mod 
fi & laed sbk; firm & S sti; th. pty 2.5Y 5/1 arg; com Fe 
& Mn conc & lOYR 7/1 SIO2 conc; Ne; c bdy 
2.5Y 5/2; SiCj com med d 2.5Y 5/6 & lOYR 5/4 mot; st med 
sbk; firm; th. pty 2,5Y 5/1 arg; com Fe & Mn conc & m 
lOYR 7/1 Si02 conc; Ne 
Traverse TC2 
Soil map unit: Lamoni CI, 9-14% slope 
Site: 082 
Drainage: Mod well 
Physiographic position: Straight upland backslope 
Relative elevation: 193 ft 
Parent material: Wisconsin loess overlying YSP 
Location: 825 ft W, 125 ft S of N cen (NWk S0( NE?s) of Sec 12, T77N, R26W 
in Madison Co 
Soil mapping unit sampled: Sharpsburg SiCl CVar), 14% slope 
Depth Horizon 
(in) or Zone Description 
0-7 Ap lOYR 2/1 (lOYR 4/2 dry); Hvy SiCl; do brk wk fi & med 
gr; fr; m fi & med rt; SA; a bdy 
7-14 A12 lOYR 2/1 (lOYR 4/2 dry) ; Hvy SiCl; wk med sbk brk wk fi 
gr; fr; m fi & med rt; SA; c bdy 
14-18 A3 lOYR 4/3 (lOYR 5/3 dry); SiCl; few fi f lOYR 5/4 & 4/2 
mot; wk fi & vfi sbk; fr; com fi rt; med A; c bdy 
18-25 B21t lOYR 4/3; SiCl; few med d lOYR 5/4 & 4/2 mot; mod med 
sbk; firm; disc lOYR 3/1 arg; com fi rt; med A; grd bdy 
25-44 B22t lOYR 4/3; SiCl; few to com med d lOYR 5/4 & 4/2 mot; wk 
med pr brk mod med sBk; firm: disc lOYR 3/1 arg; med A; 
grd bdy 
44-52 B23t lOYR 4/3; Lt SiCl; few fi f lOYR 5/4 & 4/2 mot; wk med 
pr brk mod med sbk; firm; disc lOYR 3/1 arg; SA; a bdy 
52-64 IIAllb 2,5Y 4/2; Lt SiCl; few fi f 2.5Y 4/4 mot; mass; firm; 
SA; grd Bdy 
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Depth Horizon 
(in) or Zone Description 
64-72 IIA12b 2.5Y 4/2; Lt SiCl; few med & lOYR 4/4 mot; mass; firm; 
few lOYR 7/1 Si02 conc; SA; a bdy 
72-82 IIB21 2.5Y 4/2; Lt SiCl; com med d lOYR 4/4 mot; mass; vfirm; 
com lOYR 7/1 Si02 conc; Ne; grd bdy 
82-106 IIB22 lOYR 5/6; Hvy CI; com med d 7.5YR 5/8, lOYR 5/3 & 2.5Y 
6/1 mot; mass; vfiirm; com lOYR 7/1 Si02 conc; Ne 
Traverse TC2 
Soil map unit; T76B, Ladoga Sil, benches, 2-5% slope 
Site: 090 
Drainage: Mod well 
Physiographic position: Upland summit 
Relative elevation: 200 ft 
Parent material: Wisconsin loess overlying YSP 
Location: 1155 ft S, 135 ft E of W cen QSVH NWk ST%) of Sec 32, T76N, 
R23W in Warren Co 
Soil mapping unit sampled: Ladoga SiCl, 1% slope 
Depth Horizon 
(in) or Zone Description 
0-7 Ap lOYR 3/1 (lOYR 4/1 dry); Lt SiCl; wk fi pi brk wk med 
sbk; fr; m fi & med rt; SA; a bdy 
7-12 A2 lOYR 4/2 (lOYR 5/2 dry); SiCl; few med d lOYR 3/1 mot; 
few gry lOYR 7/1 ct; wk med sbk brk gr; fr; com fi rt; 
med A; a bdy 
12-18 B1 lOYR 4/2 (lOYR 5/2 dry); Hvy SiCl; m gry lOYR 7/1 ct; 
wk fi & med sbk; fr; com fi rt; St A; c bdy 
18-24 B21t lOYR 4/3; Hvy SiCl; wk fi & med sbk; fr; disc lOYR 4/2 
arg; few fi rt; st A; c bdy 
24-34 B22t lOYR 4/3 & 4/4; SiC; few fi f lOYR 6/3 mot; mod fi & med 
sbk & abk; firm; disc lOYR 4/2 arg; few Fe & Mn conc; 
St A; grd bdy 
34-48 B23t lOYR 4/4; Hvy SiCl; com med d lOYR 6/3, 5/6 & few fi f 
lOYR 7/2 mot; wk med pr brk mod med sbk; firm; disc lOYR 
4/2 arg: com Fe & Mn conc; med A; grd bdy 
48-64 B3t lOYR 5/3; Hvy SiCl; com med d IGYR 7/2, 6/3, 5/6 & com 
fi f 5YR 5/6 mot; wk med pr brk mod med sbk; firm; disc 
lOYR 5/2 arg; com lOYR 3/1 str; com Fe & Mn conc; med A; 
grd bdy 
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Depth 
(in) 
64-85 
Horizon 
or Zone 
MOL 
85-120 MDL 
120-134 IIAfa 
134-140 IIB21 
Description 
lOYR 5/3; SiCl; com med d lOYR 7/2, 6/3, 5/6 & 5YR 5/6 
mot; mass; firm & S sti; m Fe & Mn conc; med A; grd bdy 
lOYR 6/2 & 5/2; SiCl to Lt SiCl; com med d lOYR 5/6 & 
7.5YR 5/6 mot; mass; firm & S sti; com Fe & Mn conc; 
med A; a bdy 
lOYR 3/2; Hvy Sil to Sil; com med d lOYR 5/1 mot; mass; 
firm; med A; c Bdy 
lOYR 4/3; SiCl; com med d 7.5YR 5/6 mot; st med sbk; 
vfirm; com Fe &'Mn conc & lOYR 7/1 Si02 conc; med A 
Traverse TC2 
Soil map unit; T76B, Ladoga Sil, benches, 2-5% slope 
Site: 091 
Drainage : Mod well 
Physiographic position; Convex upland shoulder 
Relative elevation: 198 ft 
Parent material: Wisconsin loess overlying YSP 
Location; 1155 ft S, 390 ft E of W cen (SV^ NWk; SWk) of Sec 32, T76N, 
R23W in Warren Co 
Soil mapping unit sampled; Ladoga Sil, 3% slope 
Depth Horizon 
(in) or Zone Description 
0-6 Ap lOYR 3/1 (lOYR 4/1 dry); Sil to Hvy Sil; wk med sbk; 
fr; m fi & med rt; SA; a bdy 
6-10 521 lOYR 3/2 & 3/3 (lOYR 4/2 dry); SiCl; COÏT. lOYR 8/1 gry 
ct; wk fi & med sbk & abk; fr; m fi rt; SA to med A; 
a bdy 
10-24 B22t lOYR 4/3; Hvy SiCl; mod fi & med sbk & abk; few lOYR 8/1 
gry ct; firm; disc lOYR 4/2 arg; com fi rt; med to st A; 
c bdy 
24-40 B23t lOYR 5/3; SiCl; com med d lOYR 5/6 mot; few to com lOYR 
8/1 gry ct; wk med pr brk mod med sbk; firm; disc lOYR 
4/2 arg; few Fe & Mn conc; few fi rt; st A; c bdy 
40-58 B31t lOYR 5/3; SiCl; m med d lOYR 5/6, 6/3, 7/2 & 5YR 5/6 mot; 
wk med pr brk mod med sbk; firm; disc lOYR 5/2 arg; com 
Fe & Mn conc; st A; c bdy 
58-72 B32t lOYR 6/3; Lt SiCl to Hvy Sil; m com d lOYR 5/6, 6/3, 7/2 
ot u i. R 5/6 iTiOt; w k  tned pr brk mod msd sbk; firm; th pty 
lOYR 5/2; com Fe & Mn conc; med A; grd bdy 
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Depth Horizon 
(in) or Zone 
72-90 MOL 
90-98 MDL 
98-108 IIAb 
108-121 IIBlt 
121-145 IIB21t 
145-157 IIB22t 
Description 
lOYR 7/3; Hvy Sil; com med d lOYR 5/6 mot; mass; firm; 
com lOYR 2/1 bands; com Fe & Mn conc; med A; grd bdy 
lOYR 5/3; Lt SiCl; com med d lOYR 5/6 mot; mass ; firm; 
com lOYR 2/1 bands; few Fe & Mn conc; med A; a bdy 
lOYR 4/2; Sil; com med d lOYR 5/6 & 7/2 mot; mass; firm; 
few lOYR 7/1 Si02 conc; med A; c bdy 
lOYR 4/3; Hvy Sil; mod med sbk; firm; th pty lOYR 4/2 
arg; few Fe & Mn conc & com lOYR 7/1 Si02 conc; SA; c bdy 
10.YR 4/4; SiCl; com fi d lOYR 5/4 mot; mod med sbk; firm; 
disc lOYR 4/2 arg; few Fe & Mn conc & com lOYR 7/1 Si02 
conc; SA; c bdy 
lOYR 4/3; Hvy SiCl; com med d lOYR 5/6 mot; mod med pr 
brk sbk; frim; disc lOYR 4/2 arg; m Fe & Mn conc & lOYR 
7/1 Si02 conc; SA 
Traverse TC2 
Soil map unit: 94E2, Mystic-Caleb complex, 14-18% slope, mod eroded 
Site: 092 
Drainage: Somewhat poorly 
Physiographic position: Straight upland backslope 
Relative elevation; 194 ft 
Parent material: Weathered till of LSP 
Location: 1155 ft S, 510 ft E of W cen (SWk; NVft; SWk) of Sec 32, T76N, 
R23W in Warren Co 
Soil mapping unit sampled: Lineville Cvar) Sil, 9% slope 
Depth 
(in) 
0—6 
6-15 
15-24 
24-34 
Horizon 
or Zone 
Ap 
A2 
B21t 
IIB22t 
Description 
lOYR 3/1 (lOYR 4/3 dry); Sil to Lt SiCl; wk med sbk brk 
wk fi & med gr; fr; m fi & med rt; med to st A; a bdy 
lOYR 4/3 (lOYR 5/3 dry); Lt SiCl to Lt CI; few fi f 
lOYR 3/1 mot; com lOYR 7/1 gry ct; wk med sbk & pi brk 
gr; fr; com fi & vfi rt; st A; a bdy 
lOYR 4/2; Lt CI; com med d lOYR 5/6 mot; com lOYR 7/1 
gry ct; st med sbk; firm; disc lOYR 4/1 arg; com lOYR 
3/1 str btp; com Fe & Mn conc & lOYR 7/1 Si02 conc; st 
A; c bdy 
lOYR 4/2; CI; com med d lOYR 5/6 & 5/YR 4/6 mot; st med 
sbk: firm: disc lOYR 4/1 arg: com lOYR 3/1 str btp: com 
Fe & Mn conc & lOYR 7/1 Si02 conc; st A; c bdy 
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Depth 
(in) 
34-50 
50-64 
64-80 
80-92 
Horizon 
or Zone 
IIB23t 
IIB24t 
IIB25t 
IIB26t 
Description 
M 2.5YR 3/6, lOYR 5/6, 6/3 3/1 & 7.5YR 5/6; Hvy CI; st 
med sbk; firm; disc lOYR 4/1 arg; com lOYR 3/1 str btp; 
com Fe & Mn conc & lOYR 7/1 SIO2 conc; med A; grd bdy 
M 2.5YR 3/6, lOYR 5/6, 3/6 & 7.5YR 5/6; Lt CI; mod med 
sbk; firm; disc lOYR 4/1 arg; com lOYR 3/1 str btp; com 
Fe & Mn conc; tn lOYR 7/1 Si02 conc; med to SA; grd bdy 
M 2.5YR 5/6, lOYR 5/6, 6/3 & 7/1; Lt CI; mod med sbk; 
firm; disc lOYR 4/1 arg; com lOYR 3/1 str btp; com Fe 
& Mn conc & -m lOYR 7/1 SIO2 conc; SA; grd bdy 
M IQYR 5/6, 7/1 & 3/2; SiCl; mod med sbk; firm; disc 
lOYR 4/1 arg; com lOYR 3/1 str btp; com Fe & Mn conc; 
m lOYR 7/1 Si02 conc; SA 
Traverse TC2 
Soil map unit: Haig SiCl, 0-2% slope 
Site: 100 
Drainage; Poorly 
Physiographic position; Broad upland summit 
Relative elevation; 199 ft 
Parent material; Wisconsin loess overlying YSP 
Location; 660 ft W, 100 ft N of S cen CSVlh SEîfi NWk) of Sec 25, T74N, R21W 
in Marion Co 
Soil mapping unit sampled; Haig SiCl, .1% slope 
Depth Horizon 
(in) or Zone Description 
0-7 Ap lOYR 2/1 (lOYR 4/1 dry); Lt SiCl; do brk wk iued gr; fr; 
com fi rt; st A; a bdy 
7-14 A12 lOYR 2/1 (lOYR 4/1 dry); Lt SiCl; wk med sbk brk gr; fr; 
few fi rt; st A; c bdy 
14-21 B1 lOYR 3/1 (lOYR 5/1 dry); Hvy SiCl; wk med sbk brk gr; 
fr; few fi rt; st A; c bdy 
21-29 B21t lOYR 4/2; SiC; com med d lOYR 4/4 mot; mod med sbk; fr; 
cont lOYR 4/1 arg; few vfi rt; st A; c bdy 
29-36 B22t lOYR 4/2; SiC; com med d lOYR 4/4 & 7,5YR 5/6 & few fi f 
lOYR 5/6 mot; mod med sbk; firm; cent lOYR 4/1 arg: few 
Fe & Mn conc; few vfi rt; st A; grd bdy 
36-43 B23t lOYR 5/2; SiC; com med d lOYR 4/4, 5/6 & 7.5YR 5/6 mot; 
mod med sbk; firm; cont IQYR 4/2 arg; com lOYR 2/1 str 
btp; com Fe & Mn conc; st A; grd bdy 
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Depth Horizon 
(in) or Zone 
43-58 B31t 
58-70 MDL 
70-80 MDL 
80-100 MDL 
100-104 MDL 
104-121 I&II 
MDL 
121-134 IIBltg 
134-146 IIB21tg 
146-165 IIB22tg 
Description 
2.5Y 5/2; Hvy SlCl; com med d lOYR 5/6 & few fi f 7.5YR 
5/4; wk med sbk; fr; disc lOYR 5/2 arg; com lOYR 2/1 str 
btp; com Fe & Mn conc; med A; c bdy 
2.5Y 6/2 & 6/1; SlCl; com med d 7,5YR 5/8 mot; mass; fr; 
com Fe & Mn conc; SA to Ne; grd bdy 
5Y 6/1; Lt SlCl; com med d lOYR 5/4 & 5/8 mot; mass; fr; 
few Fe & Mn conc; Ne; c bdy 
5Y 6/1; Hvy Sil; com med d lOYR 5/4 & 5/8 mot; mass; fr; 
few Fe & Mn conc; Ne; g bdy 
5Y 6/1; Lt SlCl; com med d lOYR 5/6 mot; mass; fr; Ne; 
grd bdy 
M 5Y 6/1, lOYR 5/6, 6/2 & 2.5Y 5/4; Lt SlCl; mass; fr; 
Ne; c bdy 
5Y 6/2 & 6/1; Hvy SlCl; com med d lOYR 5/4 & 2.5Y 5/4 
mot; med fl sbk; firm; th pty lOYR 5/1 arg; few Fe & Mh 
conc & lOYR 7/1 SIO2 conc; Ne; c bdy 
lOYR 6/1; SIC; com med d lOYR 5/6 & 6/6 mot; st med sbk; 
vflrm; cont lOYR 5/1 arg; few Fe & Mn conc & com lOYR 
7/1 Si02 conc; Ne; c bdy 
lOYR 6/1; SIC; com med d lOYR 5/6 & few med d 7.5YR 4/4 
mot; St med sbk; vflrm; cont lOYR 5/1 arg; few Fe & Mn 
conc; com lOYR 7/1 SIO2 conc; Ne 
Traverse TC2 
Soil map unit; Grundy Sil, 5-9% slope, mod eroded 
Site: 101 
Drainage : Well 
Physiographic position; Convex upland shoulder 
Relative elevation: 190 ft 
Parent material; Wisconsin loess overlying YSP 
Location: 990 ft W, 2100 ft N of S cen CSWk NEk NWk) of Sec 25, T74N, 
R21W in Marion Co 
Soil mapping unit sampled: 
Depth Horizon 
(in) or Zone 
Arlspe CVar) SlCl, 3% slope 
0-6 
6-12 
Description 
Ap lOYR 3/1 (lOYR 5/2 dry); SlCl; wk fl & med gr; fr; m fl 
& med rt; med A; a bdy 
A12 lOYR 3/2 (lOYR 5/2 .dry); SiCl; wk fl sbk brk wk med gr; 
fr; m fl & med rt; st A; a bdy 
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Depth 
(in) 
12-20 
20-28 
Horizon 
or Zone 
B21t 
B22t 
28-37 B23t 
37-47 B31t 
47-57 B32t 
57-67 B33t 
67-77 I&II 
MDL 
77-82 I&II 
MDL 
82-91 IIBlt 
91-102 IIB21te 
102-110 IIB22tg 
Description 
lOYR 3/3 (lOYR 4/3 dry); Hvy SlCl; wk med sbk brk gr; 
br; th pty lOYR 3/1 arg; m fl & com med rt; st to vst A; 
c bdy 
lOYR 4/3; Hvy SlCl; few fl f lOYR 5/4 mot; lOYR 4/2 ct; 
wk med pr brk sbk; firm; pty lOYR 4/1 arg; few Fe & Mn 
conc; com fl rt; vst A; c bdy 
lOYR 4/3; SlCl; com med d lOYR 4/4 & 5YR 2.5/1 mot; com 
lOYR 4/2 ct; wk med pr brk abk & sbk; firm; cont lOYR 
4/1; arg; few Fe & Mn conc; vst A; c bdy 
lOYR 5/2; SlCl; com med d lOYR 4/6 & 5YR 2.5/1 mot; wk 
med pr brk sbk; firm; pty lOYR 5/1 arg; few Fe & Mn 
conc; mildly Alk; c bdy 
lOYR 5/2; Lt SlCl; com med d lOYR 5/6 & 5YR 2.5/1 mot; 
wk med pr brk sbk; firm; pty lOYR 5/1 arg; few Fe & Mn 
conc; mildly Alk; c bdy 
lOYR 5/1; Lt SiCl; com med d lOYR 5/6 & 5YR 2.5/1 mot; 
wk med pr brk sbk; firm & S stl; th pty lOYR 4/1 arg; 
com Fe & Mn conc; SA; c bdy 
lOYR 4/3; Sll; com med d lOYR 8/1 mot; mass; fr; SA; c 
bdy 
lOYR 4/3; Hvy Sll; com med d lOYR 8/1 mot; mass; fr; SA; 
c bdy 
lOYR 4/2; Lt SlCl to SIC; com med d lOYR 4/4 mot; st 
med abk; firm & stl; pty lOYR 4/1 arg; SA; c bdy 
lOYR 5/1: C: com med d 5YR 5/6 & lOYR 5/4 mot: st med 
pr brk abk; ex firm & stl; cont lOYR 4/1 arg; SA; c bdy 
lOYR 6/1; C; com med d lOYR 4/6 mot; st med pr brk abk; 
ex firm & stl; cont lOYR 5/1 arg; SA 
Traverse TC2 
Soil map unit: Shelby loam, 9-14% slope, mod eroded 
Site: 102 
Drainage : Well 
Physiographic position: Straight upland backslope 
Relative elevationi 183 ft 
Parent material; Wisconsin loess overlying YSP 
Location: 1155 ft W, 2100 ft N of S cen (S^ NVftj) of Sec 25, T74N, 
R21W in Marion Co 
Soil mapping unit sampled: Grundy (Var) SiCl, 4% slope 
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Depth 
(in) 
0-5 
5-17 
17-21 
21-33 
33-42 
42-50 
50-60 
60-74 
74-88 
Horizon 
or Zone 
Ap 
A12 
B21t 
B22t 
B23t 
IIB21t 
IIB22t 
IIB23t 
IIB24t 
58—58 11531c 
98-105 IIB32t 
105-110 IIB33 
Description 
lOYR 3/2 & 3/1 (lOYR 5/2 dry); SlCl; wk fi sbk brk gr; 
fr; m fi & med rt; med A; a bdy 
lOYR 3/2 (lOYR 5/2 dry); Lt SiCl; wk fi sbk brk gr; fr; 
m fi & med rt; med A; a bdy 
lOYR 4/3; SiCl; com lOYR 3/2 ct & 2.5Y 7/2 gry ct; sbk 
brk gr; firm; com fi & med rt; st A; c bdy 
lOYR 4/3; SiCl; few fi f lOYR 5/4 mot; com lOYR 3/2 ct 
& 2.5Y 7.2 gry ct; wk fi pr brk sbk; firm; few Fe & Mn 
conc; few fi rt; st A; c bdy 
lOYR 4/2; SiCl; com med d lOYR 5/6 & 2.5Y 5/2 mot; wk 
fi & med pr brk wk med sbk; firm; disc lOYR 4/1 arg; 
com Fe & Mn conc; st A; c bdy 
lOYR 4/2; Hvy SiCl to C; com med d 2.5Y 5/2 & lOYR 4/4 
& 5/6 mot; wk med sbk; ex firm; disc lOYR 4/1 arg; few 
Fe & Mn conc, com lOYR 7/1 Si02 conc; med A; c bdy 
lOYR 5/2; C; com med d 7.5YR 5/6, lOYR 5/6 & 2.5Y 5/2 
mot; mod med sbk; ex firm; cont lOYR 5/1 arg; com lOYR 
7/1 Si02 conc; med A; c bdy 
lOYR 5/2; C; com med d lOYR 5/6 & 2.5Y 5/2 mot; wk med 
pr brk sbk; ex firm; cont lOYR 5/1 arg; com lOYR 7/1 
SIO2 conc, med A; c bdy 
lOYR 5/2; CI; com med d lOYR 5/6 & 2.5Y 5/2 mot; wk med 
pr brk sbk; ex firm; cont lOYR 5/1 arg; com lOYR 7/1 
SIO2 conc; SA; c bdy 
lOYR 5/2; Hvy CI to Lt Ci; few med d 2.5Y 5/2 & lOYR 
5/6 mot; wk med pr brk sbk; firm; disc lOYR 5/1 arg; 
com lOYR 7/1 Si02; SA; c bdy 
lOYR 5/2; Lt CI; m med d lOYR 4/8, 5/6 & 2.5Y 5/2 mot; 
mod med sbk & abk; firm; disc lOYR 5/1 arg; SA to Ne; 
c bdy 
M 7.5YR 5/6, lOYR 5/1, 4/6 & 6/1; L; firm; Ne 
Traverse TC2 
Soil map unit: Haig SiCl 
Site: ilO 
Drainage: Poorly 
Physiographic position: Broad upland summit 
Relative elevation: 200 ft 
Parent materials Wisconsin loess overlying YSP 
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Location: 300 ft N, 30 ft W of S cen (SE% SE?s SWk) of Sec 26, T72N, R20W 
In Lucas Co 
Soil mapping unit sampled: Halg Sll, .6% slope 
Depth Horizon 
(in) or Zone Description 
0-8 Ap lOYR 2/1 (lOYR 4/1 dry); Hvy Sll; wk fl sbk brk wk vfl 
gr; fr; m fl & med rt; Ne to SA; a bdy 
8-17 A12 lOYR 2/1 (lOYR 4/1 dry); Lt SlCl; mod fl sbk brk gr; fr; 
m fl & med rt; med A; c bdy 
17-24 Bit lOYR 3/1 (lOYR 5/1 dry); SlCl to Hvy SlCl; few fl f lOYR 
4/3 mot; mod fl sbk brk gr; firm; disc lOYR 2/1 arg; few 
fl rt; St A; c bdy 
24-32 B21t lOYR 3/2; SIC; com med d lOYR 5/6 mot; mod fl & med sbk; 
firm; disc lOYR 2/1 arg; few Fe & Mn conc; few fl rt; 
St A; c bdy 
32-46 B22t 5Y 4/1; SIC; com med d lOYR 5/6 & 4/4 mot; mod fl & med 
sbk; vflrm; cont lOYR 4/1 arg; m Fe & Mn conc; med A; 
c bdy 
46-56 B23t 5Y 5/2; SlCl; com med d 7.5YR 5/6 & lOYR 5/4 mot; wk fl 
pr brk mod med sbk; firm; disc lOYR 3/1 arg; com lOYR 
2/1 str btp; m Fe & Mn conc; SA; c bdy 
56-68 B31t 5Y 6/2; SlCl; com med d 7.5YR 5/6 & lOYR 5/4 mot; wk med 
pr brk sbk; firm; disc lOYR 3/1 arg; com lOYR 2/1 str 
btp & C balls; com Fe & Mn conc; SA; c bdy 
68-88 B32 2.5Y 6/2; Lt SlCl; com med d 7.5YR 5/6, lOYR 5/4 & 5/6 
mot; wk med pr brk sbk; fr; com lOYR 2 / 1  str btp & C 
balls; few Fe £ Mn conc; Nc; a bdy 
88-111 BWP lOYR 4/1; SlCl; few fl f lOYR 5/4 mot; wk med sbk; fr; 
SA; a bdy 
111-130 IIB21tg lOYR 5/1; SIC; few fl f lOYR 5/4 mot; st fl & med abk; 
vflrm; cont lOYR 4/1 arg; SA; a bdy 
130-140 IIB22tg lOYR 6/1; SIC; few fl d lOYR 5/4 & 2.5Y 5/1 mot; wk co 
sbk; vflrm; cont lOYR 5/1 arg; SA; a bdy 
140-156 IIB23tg lOYR 5/1; SIC; com med d lOYR 5/4, 7.5YR 5/6 & 2.5Y 5/1 
mot; St fl & med abk; vflrm; cont lOYR 4/1 arg; few Fe 
& Mn conc & lOYR 7/1 Si02 conc; SA; c bdy 
156-172 IIB24tg lOYR 5/1; C; com med d lOYR 5/6, 7.5YR 5/6 & 2.5Y 5/1 
mot; St fl & med abk; vflrm; cont lOYR 4/1 arg; few Fe 
& Mn conc & lOYR 7/1 Si02 conc; SA; c bdy 
172-193 IIB25tg lOYR 6/1; SIC; com med d lOYR 5/6 & 7.5YR 5/6 mot; st 
fl & med abk; vflrm; cont lOYR 5/1 arg; m Fe & Mh conc; 
few lOYR 7/1 SIO2 conc; SA; c bdy 
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Depth Horizon 
(in) or Zone Description 
193-207 lIB26tg lOYR 6/1; SiC; com med d lOYR 5/6 mot; st fi & med abk; 
vfirm; disc lOYR 5/1 arg; m Fe & Mn conc; few lOYR 7/1 
Si02 conc; SA 
Traverse TC2 
Soil map unit: Grundy SiCl, 2-7% slope 
Site: 111 
Drainage : Somewhat poor 
Physiographic position: Convex upland shoulder 
Relative elevation; 197 ft 
Parent material: Wisconsin loess overlying YSP 
Location; 495 ft W, 300 ft N of S cen (ST% Stk SWk) of Sec 26, T72N, R20W 
in Lucas Co 
Soil mapping unit sampled: Arispe (Var) SiCl, 2.5% slope 
Depth 
(in) 
0-7 
7-11 
11-14 
14-28 
28-36 
36-46 
46-52 
52-58 
58-70 
Horizon 
or Zone 
Ap 
B1 
B21t 
B22t 
B23t 
B3t 
BWP 
IIBlt 
IIB21t 
Description 
lOYR 3/1 (lOYR 5/2 dry); SiCl; wk fi gr; fr; m fi & med 
rt; med A; a bdy 
lOYR 3/2 (lOYR 5/2 dry); SiCl; wk fi sbk; fr; com fi & 
med rt; med A; c bdy 
lOYR 3/3; Hvy SiCl; mod fi sbk; fr; th pty lOYR 4/1 arg; 
com fi rt; med A; c bdy 
lOYR 4/3; Hvy SiCl; com fi d lOYR 5/6 mot; mod fi & med 
sbk; firm; disc lOYR 4/1 arg; com to m Fe & Mn conc; few 
fi rt; med A; e bdy 
2.5Y 5/2; SiCl; com med d lOYR 5/6 & 6/2 mot; wk med pr 
brk sbk; firm; disc lOYR 5/1 arg; m Fe & Mn conc; few 
fi rt; SA; c bdy 
2.5Y 5/2; Lt SiCl; com med d 7.5YR 5/6 mot; wk med pr 
brk sbk; fr; disc lOYR 5/1 arg; m Fe & Mn conc; SA; grd 
bdy 
2.5Y 5/2; Hvy Sil to SiCl; few fi f lOYR 5/4 mot; mass; 
fr; com Fe & Mn conc; SA; c bdy 
2:5Y 5/2; Hvy SiCl; few fi f lOYR 5/4 mot; st med sbk & 
abk; vfirm; cont lOYR 5/1 arg; few Fe & Mn conc; SA; c 
bdy 
2.5Y 5/2 & lOYR 4/1; SiC; few fi f lOYR 5/4 mot; st med 
sbk & abk; vfirm; cont lOYR 5/1 arg; few Fe & Mn conc; 
SA; c bdy 
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Depth 
(in) 
70-82 
Horizon 
or Zone 
IIB22tg 
82-115 IIB23tg 
Description 
lOYR 5/1; c; com fi f 5YR 4/6 mot; st med sbk & st fi 
abk; vfirm; cont lOYR 4/1 arg; few Fe & Mn conc & lOYR 
7/1 Si02 conc; SA; c bdy 
5Y 5/1; C; few fi f lOYR 5/6 mot; st fi abk; vfirm; 
cont lOYR 5/1 arg; few Fe & Mn conc & com lOYR 7/1 Si02 
conc; SA 
Traverse TC2 
Soil map unit: Shelby-Adair complex, 5-13% slope, severely eroded 
Site: 112 
Drainage: Poorly 
Physiographic position: Concave footslope 
Relative elevation: 186 ft 
Parent material; Exhumed YSP 
Location: 495 ft W, 400 ft N of S cen CSlA: S% SV%) of Sec 26, T72N, R20W 
in Lucas Co 
Soil mapping unit sampled: Clarinda SiCl, 6.5% slope 
Depth 
(in) 
0-7 
7-14 
14-18 
18-36 
36-57 
57-69 
)9=8] 
81-88 
Horizon 
or Zone 
Ap 
A3 
IIBl 
IIB21tg 
IIB22tg 
IIB23tg 
IIBSltg 
IIB32tg 
Description 
lOYR 2/1 (lOYR 4/1 dry); SiCl; wk fi sbk brk gr; fr; 
m fi & med rt: st A: a bdy 
lOYR 3/1 (lOYR 5/1 dry); SiCl; mod fi sbk; fr; m fi rt; 
st A; a bdy 
lOYR 3/1; SIC; mod fi sbk; firm; com lOYR 7/1 Si02 conc; 
st A; a bdy 
lOYR 5/2; SiC; com med d 5YR 4/4, 5/6 & lOYR 5/6 mot; 
wk med sbk; firm; cont lOYR 5/1 arg; few Fe & Mn conc & 
com lOYR 7/1 Si02 conc; st A; grd bdy 
2.5Y 5/2; C; few fi f lOYR 5/4 mot; wk med pr brk mod 
med & CO sbk; firm; cont lOYR 5/1 arg; com Fe & Mn conc 
& few lOYR 7/1 Si02 conc; SA; grd bdy 
5Y 5/1; Hvy CI; few fi f lOYR 5/4; wk med pr brk mod med 
& CO sbk; firm; cont lOYR 5/1 arg; com Fe & Mn conc & 
lOYR 7/1 Si02 conc; SA; grd bdy 
5Y 5/2; Lt CI; com med d lOYB. 5/6 mot; wk med pr brk mod 
med & CO sbk; firm; cont lOYR 5/1 arg; com Fe & Mn conc 
& m lOYR 7/1 Si02 conc; SA; grd bdy 
5Y 5/1; Hvy 01; com med d lOYR 5/6 mot; wk med pr brk 
mod med & co sbk: firm: cont lOYR 5/1 arg; com Fe & Mn 
conc & m lOYR 7/1 Si02 conc; SA ; c bdy 
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Depth 
(in) 
88-96 
Horizon 
or Zone 
IIB33tg 
Description 
5Y 6/1; CI to Hvy CI; com med d lOYR 5/6 & 5YR 4/6 mot; 
wk med pr brk mod med & co sbk; firm; disc lOYR 5/1 arg; 
com Fe & Mn conc & m lOYR 7/1 SIO2 conc; SA 
Transect TC2 
Soil map unit: Halg SlCl 
Site: 120 
Drainage; Poorly 
Physiographic position: Broad upland summit 
Relative elevation: 202 ft 
Parent material: Wisconsin loess overlying YSP 
Location: 1155 ft N, 100 ft W of E cen CSEJfi NEîs NE?s) of Sec 7, T70N, R17W 
in Appanoose Co 
Soil mapping unit sampled: Edlna 811, 1% slope 
Depth 
(in) 
0-9 
9-17 
17=24 
24-36 
36-54 
54-62 
62-72 
72-76 
76-84 
Horizon 
or Zone 
Ap 
A2 
B21t 
B22t 
B23t 
B31t 
B32t 
MOL 
MOL 
Description 
lOYR 2/1 ClOYR 5/1 dry); Sll; wk fl & med gr; fr; com 
fl & med rt; med A; c bdy 
lOYR 3/1 (lOYR 4/1 dry); Sll to SiCl; m lOYR 6/1 gry ct; 
vwk f pi brk sbk; fr; com fl & med rt; st A; c bdy 
lOYR 3/1 (lOYR 4/1 dry); SIC; com med d lOYR 5/6, 6/4 
mot; mod med sbk; firm; disc lOYR 2/1 arg; few Fe & Mn 
conc; com fl rt; st A; c bdy 
2.5Y 4/2; SIC; com med d lOYR 5/6 & 6/4 mot; mod med sbk; 
firm; disc 2.5Y 5/2 arg; com lOYR 2/1 str btp; com Fe & 
Mn conc; few fi rt; med A; grd bdy 
2.5Y 5/2; Hvy SlCl; com med d lOYR 5/6, 6/4, 7.5YR 5/6 
& 5YR 4/6 mot; wk med pr brk mod med sbk; firm; disc 
2.5Y 5/1 arg; few lOYR 4/1 str btp; com Fe & Mn conc; 
SA; c bdy 
2.5Y 5/2; SiCl; com med d lOYR 5/6, 6/4, 7.5YR 5/6 & 
5YR 4/6 mot; wk med pr brk sbk; firm; disc 2.5Y 4/2 arg; 
few lOYR 4/2 str btp; m Fe & Mn conc; SA; c bdy 
2.5Y 6/2; SlCl; com med d lOYR 5/6 & 7.5YR 5/6 mot; 
wk med pr brk mass; firm; disc 2.5Y 5/2 arg; few Fe 
& Mn conc; SA; c bdy 
M lOYR 5/6, 7.5YR 5/6 & 2.5Y 6/6 & 5/1; Lt SlCl; mass; 
firm & S sti; few Fe & Mn conc; SA; c bdy 
M lOYR 5/6, 7.5YR 5/6 & 2.5Y 6/6 & 5/1; Hvy SiCl; fr 
& S sti; few Fe & Mn conc; SA; c bdy 
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Depth Horizon 
(in) 
84-88 MDL 
or Zone Description 
2.5Y 5/1; Hvy SiCl; com med d lOYR 5/6 mot; mass; fr & 
S sti; few Fe & Mn conc; SA; c bdy 
88-98 IIBltg 2.5Y 6/1; SiC; com med d 2.5Y 5/4 & lOYR 5/6 mot; mass; 
98-108 IIB21tg 
108-122 IIB22tg 
122-136 IIB23tg 
136-144 IIB24tg 
fr & S sti; few Fe & Mn conc; SA; c 
2.5Y 6/1; SiC; com med d lOYR 5/6 & 
bdy 
few fi f 2.5YR 5/4 
mot; mod med sbk; firm; few Fe & Mn conc; SA; c bdy 
lOYR 6/1; SiC; com med d lOYR 5/6, 5/4 & 7.5YR 4/6 mot; 
St med sbk; firm; dist lOYR 5/2 arg; few lOYR 2/1 str 
btp; few Fe & Ifci conc; com lOYR 7/1 Si02 conc; SA; c bdy 
lOYR 6/1; SiC; com med d lOYR 5/6 & 7.5YR 4/6 mot; st 
med sbk; firm; disc lOYR 5/2 arg; few lOYR 2/1 str btp; 
few Fe & Mn conc & com lOYR 7/1 Si02 conc; SA; c bdy 
lOYR 6/1; SiC; St med sbk; vfirm; dist lOYR 5/1 arg; 
m Fe & Mn conc & com lOYR 7/1 SiOg conc; Ne 
Traverse TC2 
Soil map unit: Grundy SiCl, 2-5% slope 
Site: 121 
Drainage : Somewhat poorly 
Physiographic position: Convex upland shoulder 
Relative elevation: 202 ft 
Parent material; Wisconsin loess overlying YSP 
Location: 825 ft S, 600 ft W of NE cor NEA( NE)%) of Sec 7, T70N, R17W 
in Appanoose Co 
Soil mapping unit sampled: Pershing SiCl, 1,5% slope 
Depth Horizon 
(in) or Zone Description 
0-8 Ap lOYR 2/1 (lOYR 4/1 dry); Lt SiCl; wk fi & med gr; fr; 
com fi & med rt; med A; c bdy 
8-16 A2 lOYR 3/1 (lOYR 4/2 dry); Lt SiCl; vwk fi pi brk wk fi 
sbk; fr; com fi & med rt; st A; c bdy 
16-19 B1 lOYR 4/2 (lOYR 5/1 dry); Lt SiCl; few fi f lOYR 5/4 
mot; wk fi sbk; fr; com fi rt; st A; c bdy 
19-24 B21t lOYR 5/2 (JLOYR 5/1 dry): Lt SiCl to Hvy SiCl; few fi 
f lOYR 5/4 mot; wk fi sbk; fr; disc lOYR 4/2 arg; med 
A; a bdy 
24-38 B22t lOYR 5/2; SiC; com med d lOYR 5/4 & few med d 7.5YR 5/6 
mot; wk £i pr brk wk med sbk; firm; disc lOYR 4/2 arg; 
com Fe & Mn conC; med A; c bdy 
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Depth 
(in) 
Horizon 
or Zone 
38—48 
48—60 
60—68 
68-74 
74-84 
B23t 
BSlt 
B32t 
BWP 
IIAb 
Description 
2.5Y 5/2; SiC to Hvy SiCl; few med d lOYR 5/4 & 7.5YR 
5/6 mot; wk fi pr brk wk med sbk; firm; disc 2.5Y 5/1 
arg; few Fe & Mn conc; SA to Ne; c bdy 
2.5Y 6/2; Hvy SiCl; few med d lOYR 5/6 mot; wk fi pr 
brk wk med sbk; firm; disc 2.5Y 5/2 arg; few Fe & Mn 
conc; Ne; c bdy 
2.5Y 5/2; Hvy SiCl; com med d lOYR 5/6 & 7.5YR 5/6 mot; 
wk f pr brk wk med sbk; firm; disc 2.5Y 6/2 arg; few Fe 
& Mn conc; SA; c bdy 
M lOYR 4/2, 4/4 & 3/3; Hvy SiCl; mass; firm; com Fe & 
Mn conc & few lOYR 7/1 Si02 conc; SA; c bdy 
lOYR 5/1; Hvy SiCl; com med d lOYR 4/3, 5/4 & 3/3 mot; 
mass; fr & S sti; com Fe & Mn conc & few lOYR 7/1 Si02 
conc; SA; c bdy 
lOYR 5/1; Hvy SiCl; com med d lOYR 5/4 & 6/6 mot; mod 
med sbk; firm; pty lOYR 6/1 arg; com Fe & Mh conc & few 
lOYR 7/1 Si02 conc; Ne; c bdy 
94-101 IIB21tg lOYR 5/1; SiC; m med d lOYR 5/6, 7.5YR 5/6 & 2/0 mot; 
S t  med sbk; firm; dist lOYR 6/1 arg; m Fe & Mn conc & 
com lOYR 7/1 Si02 conc; Ne; c bdy 
IGYR 6/1; Hvy SiCl; com med d lOYR 5/6 & 7.5YR 5/6 mot; 
mod med sbk; firm; disc lOYR 5/1 arg; com Fe & Mn conc & 
m lOYR 7/1 Si02 conc; Ne; c bdy 
lOYR 6/1; SiC; m med d lOYR 5/6 & 7.5YR 5/4 mot; st med 
sbk; vfirm; disc lOYR 5/1 arg: few Fe & Mn conc & com 
lOYR 7/1 Si02 conc; Ne 
84-94 IIBltg 
101-112 IIB22tg 
112-120 IIB23tg 
Traverse TC2 
Soil map unit; Clarinda SiCl, 5-9% slope, mod eroded 
Site; 122 
Drainage; Poorly 
Physiographic position; Convex upland backslope 
Relative elevation: 200 ft 
Parent material; Wisconsin loess overlying YSP 
Location: 660 ft S, 700 ft W of NE cor (SE% N% NE%) of Sec 7, T70N, R17W 
in Âppânôôsè Co 
Soil mapping unit sampled; Clearfield CVar) SiCl, 6.5% slope 
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Depth Horizon 
(in) or Zone Description 
0-6 Ap lOYR 2/1 (lOYR 4/1 dry); SiCl; wk fi & med gr; fr; m fi 
& med rt; med A; c bdy 
6-14 A2 lOYR 3/1 (lOYR 5/1 dry); SiCl; few lOYR 8/1 gry ct; vwk 
fi pi brk wk med gr; fr; m fi & med rt; med to st A; c 
bdy 
14-20 Bit lOYR 3/1 (lOYR 5/1 dry); SiCl; cont lOYR 8/1 gry ct; wk 
fi sbk brk gr; fr; m fi rt; st A; c bdy 
20-34 B21t lOYR 3/1; SiCl; few fi f lOYR 5/4 mot; cont lOYR 8/1 gry 
ct; wk med sbk; firm; st A; a bdy 
34-48 B22tg lOYR 5/1; Hvy SiCl; com med d lOYR 5/6 mot; wk fi abk & 
mod med sbk; firm; disc lOYR 4/1 arg; com Fe & Mn conc; 
st A; c bdy 
48-60 IIB21t 2.5Y 5/2; Hvy SiC; com med d lOYR 5/4 mot; wk med pt brk 
mod med sbk; firm; disc lOYR 5/2 arg; com Fe & Mn conc; 
me.d A; c bdy 
60-72 IIB22t 5Y 5/2; Hvy SiC; com med d lOYR 5/4, 5/6 & 7.5YR 5/6 mot; 
wk med pr brk mod med sbk; firm; disc 5Y 5/1 arg; com 
Fe & Mn conc & few lOYR 7/1 Si02 conc; med A to SA 
Traverse TC2 
Soil map unit: Edina Sil 
Site: 130 
Drainage: Poorly 
Physiographic position: Broad upland summit 
Relative elevation: 203 ft 
Parent material: Wisconsin loess overlying YSP 
Location: 1485 ft W, 50 ft S of E cen (SE^ SWk NEk) of Sec 5, T69N, R16W 
in Appanoose Co 
Soil mapping unit sampled: Edina SiCl, 0.8% slope 
Depth 
(in) 
0-9 
9-14 
14-24 
24-34 
Horizon 
or Zone 
Ap 
A2 
B21t 
B22t 
Description 
lOYR 2/1 ClOYR 4/1 dry); Lt SiCl; vwk fi gr; vfr; m fi 
& med rt; Ne to SA; a bdy 
lOYR 3/1 (lOYR 5/1 dry); Lt SiCl to Hvy SiCl; few fi f 
IOYR 4/4 mot; wk fi pi brk sbk; fr; com fi & med rt; 
med A; a bdy 
lOYR 3/1; SIC; com med d lOYR 4/6 mot; mod med sbk; fr; 
disc lOYS. 2/1 arg; com fi rt; st A; e bdy 
2.5Y 4/2; SIC; com med d lOYR 5/6 & 3/1 mot; st fi & 
med sbk; firm; disc lOYR 5/1 arg; few fi rt; med A; c bdy 
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Depth 
(in) 
34-43 
43-54 
54-66 
66-78 
78-90 
90-96 
96-128 
Horizon 
or Zone 
B23t 
B24t 
B3t 
IIAllb 
IIA12b 
IIBltg 
IIB21tg 
128-141 IIB22tg 
141-168 IIB23tg 
168-180 IIB24tg 
Description 
2.5Y 4/2 & 5/2; Hvy SlCl; com med d lOYR 5/6 & 3/1 mot; 
St med sbk & abk; firm; disc lOYR 5/1 arg; m Fe & Mn 
conc; SA; c bdy 
2.5Y 5/2; SiCl; com med d lOYR 4/6, 3/1 & 7.5YR 4/4 mot; 
wk fl pr brk st med sbk; vfirm; cont 2.5Y 5/1 arg; m Fe 
& Mn conc; SA; c bdy 
2.5Y 6/2; SiCl; com med d lOYR 5/6 & 7.5YR 4/4 mot; mod 
med sbk brk mass; vfirm; th pty lOYR 5/1 arg; m Fe & Mn 
conc; SA; c bdy 
lOYR 5/2; SiCl; com med d lOYR 5/6 mot; wk med sbk brk 
mass; fr; com lOYR 2/1 str btp; SA; c bdy 
lOYR 5/2; Lt SlCl; com med d lOYR 5/6 mot; wk med sbk 
brk mass; fr; com lOYR 2/1 str btp; few Fe & Mn conc; 
SA; a bdy 
lOYR 5/1; SiCl; com med d lOYR 5/6 & 3/1 mot; mass; fr; 
com lOYR 2/1 str btp; m Fe & Mn conc; SA; a bdy 
lOYR 6/1; SIC; com med d lOYR 5/6 & 3/1 mot; wk med 
abk & sbk; vfirm; cont lOYR 5/1 arg; com lOYR 2/1 str 
btp; m Fe & Mn conc; SA; c bdy 
2.5Y 5/1; SIC; com med d lOYR 5/6, 4/6 & 3/1 mot; wk med 
cont lOYR 6/1 arg; com lOYR 2/1 
SA; c bdy 
2.5Y 4/1; SIC; com med d lOYR 5/6 mot; wk med pr brd 
abk & sbk; vfirm; cont lOYR 6/1 arg; m Fe & Mn conc; 
Ne; c bdy 
lOYR 6/1; SiC; com med d lOYR 5/6 mot; st med sbk; vfirm; 
cont lOYR 6/1 arg; m lOYR 7/1 Si02 conc; Ne 
pr brk abk & sbk; vfirm; 
str btp; m Fe & Mn conc; 
Traverse TC2 
Soil map unit; Edina S11 
Site: 131 
Drainage; Poorly 
Physiographic position: Upland summit 
Relative elevation; 202 ft 
Parent material; Wisconsin loess overlying YSP 
Location: 1485 ft W, 1155 ft N of E cen (NEk Sl% NE^s) of Sec 5, T69N, 
R16W in Appanoose Co 
Soil mapping unit sampled; Edlna Sil, 1% slope 
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Depth 
(in) 
0-9 
9-17 
23-39 
39-54 
54-65 
65-74 
Horizon 
or Zone 
Ap 
À2 
17-23 B21t 
B22t 
B23t 
B31t 
B32t 
74-81 MOL 
81-91 MOL 
91-96 IlAb 
96-110 IIB21t 
110-142 IIB22t 
142-150 IIB23t 
150-160 IIB24t 
Description 
lOYR 3/1 (lOYR 5/1 dry); Sil; wk vfi gr; vfr; m fi & 
med rt; Ne; a bdy 
lOYR 4/1 (lOYR 5/1 dry); Sil; com lOYR 8/1 gry ct; mod 
med pi brk wk fi sbk; vfr; m fi & med rt; Ne to SA; a bdy 
lOYR 3/1; Sil to Hvy SiCl; few fi f lOYR 4/3 mot; wk med 
sbk; firm; th pty lOYR 2/1 arg; com fi & med rt; med A; 
a bdy 
lOYR 3/2; SiC; com med d lOYR 4/4 mot; wk med pr brk 
abk; vfirm; th pty lOYR 2/1 arg; com 5YR 2/0 str btp; 
few fi rt; st to med A; c bdy 
2.5Y 5/2; Hvy SiCl to SiCl; com med d lOYR 5/4 & 7.5YR 
2/0 mot; wk med pr brk sbk; firm; th pty 2.5Y 4/2 arg; 
com 7.5YR 2/0 str btp; com Fe & Mn conc; SA; c bdy 
2.5Y 5/2 & 6/2; Lt SiCl; com med d lOYR 5/4 & 7.5YR 
2/0 mot; wk med sbk; firm; th pty 2.5Y 4/2 arg; com 
7.5YR 2/0 str btp; com Fe & Mn conc; SA; c bdy 
2.5Y 6/2; Hvy Sil; com med d lOYR 5/4 & 7.5YR 2/0 mot; 
wk med sbk; firm; th pty 2.5YR 4/2 arg; com 7.5YR 2/0 
str btp; com Fe & Mn conc; SA; c bdy 
2.5Y 6/2; Sil; com med d lOYR 5/6 mot; mass; fr; com Fe 
& Mn conc; SA; c bdy 
2.5Y 6/2; Lt SiCl; com med d lOYR 5/6 mot; mass; fr; 
com Fe & Mn conc; SA; a bdy 
lOYR 4/1; Lt SiCl; com med d lOYR 5/6 mot; wk med sbk; 
£irm; com Fe & Mn conc; SA; c bdy 
lOYR 5/1; SiCl; com med d lOYR 5/8 mot; mod med sbk; 
vfirm; th pty lOYR 4/1 arg; com Fe & Mn conc; SA; c bdy 
lOYR 6/1; SiCl; com med d lOYR 5/8 mot; mod med sbk; 
vfirm; disc lOYR 5/1 arg; m Fe & Mn conc; SA; grd bdy 
lOYR 5/6 & 5/1; Hvy SiCl; mod med sbk; vfirm; pty lOYR 
6/1 arg; m Fe & Mn conc; SA; c bdy 
2.5Y 6/1; SiC; com med d lOYR 5/6 mot; mod med sbk; 
vfirm; pty 2.5Y 6/1 arg; com Fe & Mn conc; SA 
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Traverse TC2 
Soil map unit: 222C2, Clarlnda SiCl, 5-9% slope, mod eroded 
Site; 132 
Drainage: Somewhat poorly 
Physiographic position: Convex footslope 
Relative elevation; 200 ft 
Parent material; Silty and erosional sediments over LSP 
Location: 1648 ft W, 1155 ft N of E cen (NE3s SW*g NE?s) of Sec 5, T69N, 
R16W in Appanoose Co 
Soil mapping unit sampled: Lineville CVar) Sil, 5% slope 
Depth 
(in) 
0—8 
8-14 
14-18 
18-30 
30-40 
40-48 
48-54 
54-72 
72-82 
82-90 
90-95 
Horizon 
or Zone 
Ap 
A2 
B21t 
B22t 
B23t 
B31t 
B32t 
IIB21t 
IIB22t 
IIB23t 
IIB24t 
95-104 IIB25t 
Description 
lOYR 3/1 ClOYR 5/1 dry); Sil to Hvy Sil; wk fi sbk brk 
gr; fr; m fi & med rt; Ne to med A; a bdy 
lOYR 3/1 (lOYR 5/1 dry); Lt SiCl; few fi f lOYR 5/4 mot; 
wk fi pi brk sbk; fr; m fi & med rt; st A; a bdy 
lOYR 4/2; SiC; com med d lOYR 5/4 mot; st fi sbk & abk; 
vfirm; cont lOYR 4/1 arg; m fi rt; st A; a bdy 
lOYR 4/2; SiC; com med d lOYR 5/4, 5/6 & few fi f lOYR 
4/3 mot; mod med pr brk sbk; vfirm; cont lOYR 4/1 arg; 
com lOYR 2/1 str btp; few Fe & Mn conc; com fi rt; st 
A; c bdy 
lOYR 4/2; Hvy SiCl to SiCl; com med d lOYR 5/6, 4/3 & 
3/4 mot; mod med pr brk sbk; v firm; disc lOYR 4/1 arg; 
com lOYR 2/1 str btp; few Fe & Mn conc; med A; c bdy 
2.5Y 5/2; Lt SiCl; com med d lOYR 5/3 & 3/4 mot; mod med 
pr brk sbk; firm; disc 2.5Y 5/1 arg; com lOYR 2/0 str 
Dtp; com ïe & Mn conc; SA; c bdy 
5Y 5/2; Hvy Sil; com med d 2.5Y 5/4 mot; mod med pr brk 
sbk; firm; disc 5Y 5/1 arg; com Fe & Mn conc; SA; c bdy 
5Y 5/2; SiCl; com med d 2.5Y 5/4 mot; mod med pr brk 
sbk; firm; disc 5Y 5/1 arg; com Fe & Mn conc; SA; c bdy 
2.5Y 5/2; SiCl; m med d lOYR 3/4, 5/6 & 8/1 mot; wk med 
sbk brk mass; firm; disc 2.5Y 5/1 arg; com Fe & Mn 
conc; SA; c bdy 
2.5Y 5/1; Hvy SiCl; com med d lOYR 5/6, 3/4 & 8/1 mot; 
wk fi sbk & abk; firmi th pty 2:5Y 5/1 argi a Fe & Mn 
conc; SA; c bdy 
lOYR 5/2; Lt SiCl; com med d lOYR 8/1 mot; mod fi sbk; 
firm; th pty lOYR 5/1 arg; m Fe & Mn conc; Ne; c bdy 
2.5Y 5/2; SiCl to SiC; com med d lOYR 5/4, 3/4 & 8/1 
mot; mod med sbk; firm; th pty 2.5Y 3/1 arg; m Fe & Mn 
conc; Ne; c bdy 
281 
Depth 
(in) 
Horizon 
or Zone 
104-112 IIB26t 
112-115 IIB27t 
Description 
M 2.5Y 6/2, 7.5YR 5/6, lOYR 5/6 & 4/4; C; mod med sbk; 
firm; th pty 2.5Y 6/1 arg; m Fe & Mn conc; Ne; c bdy 
2.5Y 6/2; SiCl; com med d lOYR 5/4, 3/6 & 8/1 mot; st 
med sbk & abk; firm; cont 2.5Y 6/1 arg; m Fe & Mn conc; 
SA 
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APPENDIX B: PARTICLE SIZE, TOTAL CARBON, ORGANIC MATTER 
AND pH DISTRIBUTION IN PROFILES STUDIED 
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Table 40. Profile data for Site 010, Traverse TCl. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) PH (%) (%) 
000-004 27.0 43.3 26.50 3.2 7.2 2.66 4.61 
004-008 31.2 40.6 26.10 2.1 7.0 2.31 4.00 
008-010 31.4 47.8 19.00 1.8 6.7 2.06 3.57 
010-012 34.4 36.3 27.50 1.8 6.5 1.93 3.34 
012-015 34.1 36.3 27.70 1.9 6.3 1.56 2.70 
015-018 34.1 51.8 12.00 1.1 6.1 1.53 2.65 
018-021 34.8 34.7 28.60 1.9 5.7 1.30 2.25 
021-024 35.8 35.4 26.50 2.3 5.6 1.15 1.99 
024-027 36.1 35.0 26.90 2.0 5.6 0.91 1.63 
027-030 36.7 35.8 25.70 1.8 5.6 0.84 1.45 
030-034 38.4 34.0 25.40 2.2 5.6 0.44 0.76 
034-038 36.4 49.4 11.80 - 2.4 5.6 0.28 0.48 
038-042 35.9 33.8 28.20 2.1 5.6 0.23 0.40 
042-046 33.1 38.2 26.10 2.6 5.6 — — 
046-051 33.9 37.0 26.90 2.2 5.6 — — 
051-056 34.1 35.0 29.00 1.9 5.8 — — 
056-061 30.2 35.4 33.60 1.8 6.0 — — 
061-066 33.3 49.6 15.00 2.1 6.0 — — 
066-072 26.3 47.6 24.50 1.6 6.2 — — 
072-078 27.8 34.3 36.20 1.7 6.4 — — 
078-086 25.0 38.0 35.70 1.3 6.5 — — 
086-094 27.9 39.9 30.60 1.6 6.6 — — 
094-102 27.3 41.1 30.20 1.4 6.6 — — —  
102-108 25.9 49.8 23.10 1.2 6.6 — — 
108-116 27.2 37.6 33.90 1.3 6.6 mmmm — 
116-124 29.2 35.4 33.60 1.8 6.7 = = =•— 
124-132 24.1 40.1 33.44 2.4 6.8 — —  
132-138 26.1 47.8 24.60 1.5 6.7 0.08 0.14 
138-144 27.8 42.9 28.80 0.5 6.8 0.09 0.16 
144-151 27.5 41.3 30.90 0.3 6.8 0.14 0.24 
151-156 25.1 43.1 26.80 5.0 6.8 0.12 0.21 
156-160 29.4 19.3 46.60 4.7 6.7 0.02 0.03 
160-164 31.9 34.9 28.20 5.0 6.7 — — 
164-172 31.3 37.7 25.60 5.4 6.7 — —  —  
172-180 35.9 44.8 15.60 3.7 6.7 — 
180-184 43.6 37.5 14.30 4.6 6.7 — —  —  
184-188 44.8 21.9 28.90 4.4 6,6 — 
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Table 41. Profile data for Site Oil, Traverse TCI. 
Depth Clay F-Silt C-Sllt Sand TO OM 
(In) (%) (%) (%) (%) pH (%) (%) 
000-004 32.2 40.0 25.7 2.1 7.2 2.23 3.86 
004-008 32.8 32.1 33.1 2.0 6.7 1.96 3.39 
008-010 32.5 33.5 31.8 2.2 6.7 1.81 3.13 
010-012 35.3 29.4 32.6 2.7 6.5 1.83 3.17 
012-015 38.8 30.8 28.5 1.9 6.2 1.79 3.10 
015-018 38.7 31.7 26.5 3.1 5.9 1.51 2.62 
018-021 39.3 27.5 30.7 2.5 5.2 1.41 2.44 
021-024 38.5 31.3 27.7 2.5 5.2 1.21 2.10 
024-028 37.7 34.5 26.0 1.8 5.4 0.71 1.23 
028-032 37.7 33.2 27.6 1.5 5.6 0.51 0.88 
032-036 34.7 35.4 27.6 2.3 5.9 0.28 0.48 
036-040 34.0 36.6 25.3 4.1 6.1 0.12 0.21 
040-044 32.0 36.8 29.3 1.9 6.2 — — 
044-049 31.7 35.5 30.7 2.1 6.3 — — 
049-054 30.7 34.9 32.3 2.1 6.4 — — 
054-060 28.5 35.1 34.7 1.7 6.6 — — 
060-066 29.1 39.0 30.2 1.7 6.7 — — 
066-071 28.7 40.5 29.1 1.7 6.9 — — 
071-076 25.2 46.3 27.0 1.5 7.3 — — 
076-082 23.0 47.1 28.0 1.9 7.4 — — 
082-087 25.8 41.2 30.9 2.1 7.2 — — 
087-092 24.5 39.0 34.7 1.8 7.4 — — 
092-098 24.4 38.4 34.8 2.4 7.4 — — 
098-105 24.3 35.8 38.5 1.4 7.4 — — 
105-110 23.9 37.6 36.6 1.9 7.3 — — 
110-116 2/ .4 40.6 30.9 i .  1 7.4 — — 
116-121 28.0 42.7 28.3 1.0 7.3 — — 
121-128 29.1 46.4 24.0 0.5 7.2 0.11 0.19 
128-136 28.8 48.3 22.4 0.5 7.1 0.04 0.07 
136-138 28.5 44.1 25.6 1.8 7.1 0.25 0.43 
138-142 25.8 35.2 34.2 4.8 7.1 0.19 0.32 
142-150 31.0 36.2 27.4 5.4 7.1 0.23 0.40 
150-158 36.2 33.8 25.1 4.9 7.0 —— — 
158-160 44.2 27.6 23.1 5.1 7.0 —— 
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Table 42. Profile data for Site 012, Traverse TCI. 
Depth Clay F-Silt C-Sllt Sand TC CM 
(in) (%) (%) (%) (%) pH (%) (%) 
000-005 27.0 31.2 39.0 2.8 7.2 3.02 5.23 
005-010 31.4 31.0 35.3 2.3 7.0 2.27 3.93 
010-014 32.3 30.7 34.9 2.1 6.3 1.99 3.46 
014-018 37.4 31.8 29.3 1.5 6.1 1.81 3.13 
018-021 41.4 30.2 27.2 1.2 6.0 0.97 1.68 
021-024 46.7 29.8 22.4 1.1 5.9 0.87 1.51 
024-030 55.8 28.7 14.7 0.8 6.1 0.41 0.71 
030-036 54.2 31.2 13.8 0.8 6.5 0.00 0.00 
036-042 51.5 31.8 15.9 0.8 7.0 0.00 0.00 
042-048 47.5 36.7 14.5 1.3 7.8 0.00 0.00 
048-053 48.0 39.0 11.7 1.3 7.2 — — 
053-058 40.3 36.4 21.1 2.2 7.0 — — 
058-064 43.4 31.7 20.3 4.6 7.1 — — 
064-072 45.8 28.9 20.9 4.4 6.9 — — 
072-080 47.4 26.5 20.4 5.7 6.8 — — 
080-088 43.0 25.8 23.8 7.4 6.6 — — 
088-096 46.6 25.6 20.1 7.7 6.6 — — 
096-102 49.0 25.8 20.0 5.2 6.6 — — 
102-108 48.1 26.0 19.7 6.2 6.6 — — 
286 
Table 43. Profile data for Site 020, Traverse TCl. 
Depth Clay F-Silt C-Silt Sand TC ON 
(in) (%) (%) (%) (%) PH (%) (%) 
000-005 25.8 31.5 39.6 3.1 6.8 2.55 4.42 
005-010 25.4 44.1 27.7 2.8 5.8 2.49 4.31 
010-013 31.4 37.9 27.7 3.0 5.6 1.82 3.15 
013-016 33.3 37.5 26.6 2.6 5.5 1.41 2.44 
016-019 34.9 35.8 26.3 3.0 5.5 1.12 1.94 
019-022 37.7 37.0 21.6 3.7 5.4 0.99 1.71 
022-025 38.6 37.9 21.1 2.4 5.5 0.79 1.37 
025-027 41.8 36.7 19.3 2.2 5.7 0.79 1.37 
027-031 46.8 32.4 18.8 2.0 5.8 0.39 0.64 
031-034 43.5 34.7 19.9 1.9 5.9 0.09 0.16 
034-037 41.4 35.8 20.1 2.7 5.9 0.10 0.17 
037-040 37.5 39.7 20.1 2.7 6.2 0.08 0.14 
040-044 36.9 39.5 21.7 1.9 6.1 0.02 0.07 
044—048 35.0 39.2 24.1 1.7 6.4 — — 
048-054 34.5 40.3 24.0 1.2 6.9 — — 
054-060 33.5 40.3 24.5 1.7 7.0 — — 
060—066 31.2 42.3 24.1 2.4 7.2 — — 
066-072 28.1 43.0 26.2 2.7 7.2 — — 
072-078 28.9 44.5 24.3 2.3 7.4 — — 
078-084 30.1 44.1 24.7 1.1 7.5 — — 
084-090 29.6 42.0 27.6 0.8 7.5 — — 
090-096 28.2 43.2 27.1 1.5 7.4 — — 
096-101 25.2 44.6 28.8 1.4 7.4 — — 
101-106 25.6 46.8 27.2 1.4 7.2 — — 
106-113 27.0 37.9 33.5 2.6 7.3 0.05 0.09 
113=120 28.0 43.4 27.5 1.1 7,3 0.01 0.02 
120-128 43.0 36.5 18.6 1.9 7.1 0.28 0.48 
128-136 50.4 30.8 15.8 3.0 7.0 0.13 0.22 
136-144 49.8 29.7 18.0 2.5 7.0 0.11 0.19 
144-150 50.5 29.9 17.3 2.3 6.9 0.08 0.14 
150-156 55.5 24.2 18.0 2.3 7.0 — — 
156-160 51.2 28.2 18.5 2.1 6.8 —— — 
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Table 44. Profile data for Site 021, Traverse TCl. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) PH (%) (%) 
000-005 29.7 35.0 31.3 4.0 6.4 3.44 5.96 
005-010 32.6 36.3 28.3 2.8 6.2 2.62 4.54 
010-015 32.4 36.9 28.3 2.4 5.2 2.06 3.57 
015-020 35.2 34.8 27.6 2.4 5.5 1.81 3.13 
020-023 36.7 35.8 25.4 2.1 5.5 1.47 2.55 
023-026 37.8 34.9 25.1 2.2 5.6 1.24 2.15 
026-030 36.9 35.8 25.2 2.1 5.6 0.90 1.56 
030-034 37.1 36.0 24.7 2.2 5.8 0.30 0.52 
034-038 34.7 39.3 24.1 1.9 5.8 0.07 0.12 
038-042 34.6 39.7 23.6 2.1 6.1 0.07 0.12 
042-046 34.2 38.5 25.5 1.8 6.2 — — 
046-050 32.9 37.0 28.7 1.4 6.2 — 
050-055 30.8 35.8 31.9 1.5 6.4 — — 
055-060 31.0 37.9 30.3 0.8 6.4 — — 
060-065 34.6 39.5 28.2 0.7 6.5 
065-070 31.4 37.2 30.4 1.0 6.6 
070-075 30.4 40.0 28.8 0.8 6.6 
075-080 28.6 37.3 31.9 2.2 6.6 
080-085 27.8 37.7 32.5 2.0 6.6 
085-090 27.3 39.6 30.3 2.8 6.6 — — 
090-096 27.9 37.6 32.8 1.7 6.6 — — 
096-104 26.8 41.1 31.0 1.1 6.6 
104-112 28.9 41.8 28.5 0.8 6.4 — — — — 
112-118 30.2 43.2 25.5 1.1 6.4 0.04 0.07 
118-124 31.1 45.5 22.6 0.8 6.3 0.06 0.10 
124-128 37;3 36.3 22.4 4.0 6.3 0.04 0.07 
128-135 38.6 32.8 25.0 3.6 6.3 0.06 0.10 
135-142 38.2 33.6 24.6 3.6 6.4 — — 
142-146 40.8 31.8 23.7 3.7 6.4 — — 
146-150 44.9 29.6 21.7 3.8 6.4 — — — 
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Table 45. Profile data for Site 022, Traverse TCl. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) pH (%) (%) 
000-004 29.1 27.1 39.9 3.9 7.2 3.07 5.32 
004-007 29.7 32.6 33.7 4.0 7.0 3.56 6.16 
007-011 31.0 32.4 32.8 3.8 7.0 2.97 5.14 
011-014 31.4 32.9 32.1 3.6 7.0 2.97 5.14 
014-017 37.8 31.5 27.2 2.5 7.0 1.25 2.16 
017-020 43.0 30.2 24.6 2.2 7.0 0.94 1.63 
020-024 41.7 32.3 23.7 2.3 7.0 0.74 1.28 
024-028 41.7 30.9 25.0 2.4 6.9 0.48 0.83 
028-032 41.2 31.4 24.6 2.8 6.7 0.35 0.61 
032-036 41.0 31.9 23.7 2.4 6.6 0.00 0.00 
036-039 40.4 31.3 23.9 2.4 6.6 0.00 0.00 
039-042 39.4 33.5 24.9 2.2 6.4 0.00 0.00 
042—046 36.8 33.3 27.6 2.3 6.3 — — 
046-050 34.5 36.7 26.4 2.4 6.3 — — 
050-054 34.2 39.1 24.7 2.0 6.3 — — 
054-059 35.5 37.7 23.2 3.6 6.3 —— — 
059-064 35.4 37.3 23.6 3.7 6.2 —— — 
064-069 38.0 34.2 24.4 3.4 6.2 — 
069-074 40.4 31.8 24.5 3.3 6.2 — 
074-082 46.4 31.2 19.6 2.8 6.1 — 
082-090 54.5 27.0 16.3 2.2 6.0 — 
090-098 45.6 31.7 20.4 2.3 6.0 — 
098-104 48.1 30.9 19.1 1.9 6.2 — — — 
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Table 46. Profile data for Site 030, Traverse TCl. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) pH (%) (%) 
000-005 30.8 32.0 34.4 2.8 6.1 2.48 4.30 
005-010 32.3 34.1 30.8 2.8 6.2 2.27 3.93 
010-013 34.1 31.5 31.4 3.0 6.2 1.56 2.70 
013-016 33.8 33.4 30.1 2.7 6.0 0.88 1.52 
016-020 33.0 35.0 29.5 2.5 5.8 0.45 0.78 
020-024 34.5 36.2 27.1 2.2 5.8 0.28 0.48 
024-028 34.8 39.3 24.4 1.5 5.7 0.22 0.38 
028-032 34.9 41.0 22.2 2.1 5.7 0.14 0.24 
032-036 33.8 38.8 23.3 4.1 6.0 0.00 0.00 
036-040 32.6 38.4 23.4 5.6 6.1 0.00 0.00 
040-045 33.5 34.8 25.8 5.9 6.2 — — 
045-050 33.5 37.2 23.6 5.7 6.2 — — 
050-055 40.7 33.3 20.9 5.1 6.2 — — 
055-060 41.5 32.9 20.7 4.9 6.2 — — 
060—068 42.9 31.4 20.5 5.2 6.2 — —  — 
068-076 43.1 28.7 23.1 5.1 6.1 — 
076-084 46.1 27.1 21.8 5.0 6.2 — 
084-092 46.2 26.7 21.9 5.2 6.2 — 
092-100 45.8 26.8 22.5 4.9 6.2 — 
100-106 43.6 26.7 23.8 5.9 6.2 — 
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Table 47. Profile data for Site 031, Traverse TCI. 
Depth Clay F-Sllt C-Silt Sand TC CM 
(in) (%) (%) (%) (%) pH (%) (%) 
000-003 35.6 27.1 29.9 7.4 6.1 2.45 4.24 
003-007 35.5 27.9 29.8 6.8 5.1 2.21 3.83 
007-009 39.8 28.7 26.2 5.3 5.1 1.33 2.30 
009-011 43.2 28.1 23.9 4.8 5.0 0.83 1.44 
011-013 45.2 28.1 21.7 5.0 5.0 0.69 1.20 
013-016 48.8 26.8 19.9 4.5 5.0 0.35 0.61 
016-020 51.2 24.8 19.7 4.3 5.1 0.34 0.59 
020-024 49.5 26.0 19.6 4.9 5.1 0.32 0.55 
024-028 49.0 27.4 19.0 4.6 5.1 0.26 0.45 
028-032 48.0 27.4 19.5 5.1 5.1 0.13 0.22 
032-034 48.0 27.8 18.6 5.6 5.2 0.00 0.00 
034-036 48.2 27.1 18.9 5.8 5.2 0.00 0.00 
036-041 47.0 26.9 20.4 5.7 5.3 0.00 0.00 
041-046 45.7 28.0 20.1 6.2 5.4 — —  —  —  
046-053 45.8 27.0 21.8 5.4 5.9 — —  — —  
053-060 43.0 30.0 21.8 5.2 5.9 — — —  
060-068 39.2 31.4 23.6 5.8 6.2 — —  — 
068-076 39.5 31.6 23.1 5.8 6.4 — —  —— 
076-082 40.9 26.9 26.0 6.2 6.8 — —  —  —  
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Table 48. Profile data for Site 032, Traverse TCl. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) pH (%) (%) 
000-003 33.6 26.6 28.5 11.3 5.8 2.55 4.42 
003-006 40.2 25.7 24.1 10.0 5.2 1.91 3.31 
006-008 43.2 24.0 22.2 10.6 5.0 1.54 2.67 
008-010 44.1 23.3 21.7 10.9 4.9 1.38 2.39 
010-012 47.0 23.1 19.1 10.8 4.9 0.99 1.71 
012-015 48.8 21.0 17.9 12.3 4.9 0.73 1.26 
015-020 48.5 22.6 14.7 14.2 5.0 0.52 0.90 
020-024 49.8 20.5 15.0 14.7 5.2 0.22 0.38 
024-030 46.3 21.4 13.8 18.5 5.2 0.09 0.16 
030-036 42.8 17.4 13.5 26.3 5.4 0.00 0.00 
036-043 39.3 16.0 12.9 31.8 6.0 0.00 0.00 
043-050 37.9 19.4 13.8 28.9 6.4 — —  — —  
050-058 35.1 18.9 14.4 31.6 6.6 — — —  
058-066 34.5 17.9 14.2 33.4 6.8 
066-072 34.8 21.7 12.1 31.4 6.8 — —  —» 
072-078 34.6 20.8 10.7 33.9 7.0 — —  — —  
078-085 34.9 20.3 10.7 34.1 7.0 —  —  — —  
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Table 49. Profile data for Site 040, Traverse TCl. 
Depth 
(in) 
Clay 
(%) 
F-Silt 
(%) 
C-Silt 
(%) 
Sand 
(%) pH 
TC 
(%) 
OM 
(%) 
000-003 30.7 39.4 26.6 3.3 6.2 3.13 5.42 
003-006 31.4 39.8 26.2 2.6 5.6 2.46 4.26 
006-008 31.9 40.3 25.1 2.7 5.3 1.92 3.32 
008-010 34.0 38.6 24.5 2.9 5.3 1.69 2.93 
010-012 34.6 39.0 23.9 2.5 5.2 1.45 2.51 
012-015 35.5 38.1 24.0 2.4 5.4 1.23 2.13 
015-018 36.6 39.4 22.1 1.9 5.5 0.94 1.63 
018-022 41.3 36.6 20.5 1.6 5.6 0.67 1.16 
022-026 42.0 39.0 17.4 1.6 5.7 0.42 0.73 
026-030 41.5 40.2 16.3 2.0 5.9 0.27 0.47 
030-034 41.1 41.7 15.1 2.1 5.9 0.07 0.12 
034-038 39.8 39.7 18.5 2.0 6.2 0.04 0.07 
038-042 37.6 39.4 21.0 2.0 6.2 0.00 0.00 
042-046 35.7 39.5 23.2 1.6 6.2 — — 
046-052 34.2 41.3 23.2 1.3 6.2 — — 
052-058 35.0 42.1 21.5 1.4 6.3 — — 
058-064 35.9 39.0 23.8 1.3 6.3 — — 
064-070 34.4 43.6 21.0 1.0 6.4 — — 
070-076 30.0 40.2 28.3 1.5 6.4 — — 
076-082 29.3 38.0 31.1 1.6 6.4 — — 
082-088 29.3 38.4 31.2 1.1 6.4 — — —  
088-094 31.3 44.7 22.8 1.2 6.5 0.21 0.36 
094-100 31.8 46.0 21.2 1.0 6.5 0.14 0.24 
100-105 29.6 42.2 25.2 4.0 6.5 0.13 0.22 
105-110 28.8 40.1 24.8 6.3 6.6 0.14 0.24 
110—115 29.2 36.4 25.6 6.8 6.5 0.09 0.16 
115-120 35.3 34.7 23.9 6.1 6.5 0.05 0.09 
120-128 35.5 34.6 23.6 6.3 6.4 0.02 0.03 
128-134 37.5 34.8 21.0 6.7 6.4 0.01 0.02 
134-142 39.5 34.2 20.7 5.6 6.4 — —  —  
142-150 43.0 32.7 19.3 5.0 6.4 — 
150-156 47.1 26.4 19.6 6.9 6.4 — — —  
156-164 51.1 26.6 15.4 6.3 6 . 4  — 
164-170 49.9 25.6 16.8 7.7 6.4 — 
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Table 50. Profile data for Site 041, Traverse TCl. 
Depth Clay F-Sllt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) pH (%) (%) 
000-003 29.8 32.3 34.9 3.0 6.9 3.38 5.85 
003-006 32.7 33.9 30.8 2.6 6.4 1.95 3.38 
006-008 34.2 36.3 27.0 2.5 6.2 1.60 2.77 
008-010 35.9 35.5 26.3 2.3 5.9 1.68 2.91 
010-012 40.2 33.4 24.3 2.1 5.8 1.01 1.75 
012-014 42.8 32.5 22.6 2.1 5.7 0.69 1.20 
014-018 44*9 33.7 19.7 1.7 5.9 0.47 0.81 
018-022 42.7 35.2 20.2 1.9 6.1 0.29 0.50 
022-025 40.9 35.5 21.7 1.6 6.3 0.19 0.33 
025-030 37.5 35.6 25.5 1.4 6.4 0.11 0.19 
030-035 37.3 39.4 22.0 1.3 6.5 0.04 0.07 
035-040 35.0 38.9 24.6 1.5 6.5 0.00 0.00 
040-044 34.4 40.0 24.1 1.5 6.5 — — 
044-052 30.5 39.6 28.7 1.2 6.6 — — 
052-058 30.5 41.3 26.1 2.1 6.6 — — 
058-066 30.3 46.0 22.9 0.8 6.6 0.01 0.02 
066-072 29.5 46.5 22.6 1.4 6.7 0.01 0.02 
072-078 29.0 38.1 27.9 5.0 6.6 0.04 0.07 
078-082 35.6 36.0 23.5 4.9 6.5 0.02 0.03 
082-088 37.7 34.6 22.7 5,0 6.5 0.02 0.03 
088-096 38.9 31.2 25.5 4.4 6.5 0.04 0.07 
096-102 42.1 32.7 20.7 4.5 6.5 0.00 0.00 
102-110 42.2 30.4 22.8 4.6 6.5 — — 
110-118 46.0 30.2 19.6 4.2 6.4 — —  — 
118-124 50.0 26.6 19.3 4.1 6.3 — 
124-130 50.3 25.4 19.6 4.7 6.4 — 
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Table 51. Profile data for Site 042, Traverse TCl. 
Depth Clay F-Silt C-Silt Sand TC CM 
(in) (%) (%) (%) (%) pH (%) (%) 
000-003 26.3 33.6 36.0 4.1 6.8 2.82 4.88 
003-007 26.9 35.7 33.9 3.5 6.0 1.94 3.36 
007-010 26.1 35.3 34.6 4.0 5.8 1.80 3.12 
010-013 26.8 34.5 35.4 3.3 5.7 1.49 2.58 
013-016 26.6 36.8 33.3 3.3 5.6 1.41 2.44 
016-019 26.8 36.6 33.4 3.2 5.6 1.29 2.23 
019-023 27.2 38.6 31.0 3.2 5.7 1.06 1.84 
023-027 27.5 37.0 32.6 2.9 5.8 1.12 1.94 
027-030 32.7 34.7 29.7 2.9 5.7 0.82 1.42 
030-033 35.8 34.8 27.1 2.3 5.8 0.42 0.73 
033-036 37.2 33.9 26.9 2.0 5.9 0.38 0.66 
036-040 38.5 33.2 26.6 1.7 6.0 0.00 0.00 
040-045 39.0 33.2 26.2 1.6 6.1 — — 
045-050 38.8 33.3 26.0 1.9 6.1 — — 
050-055 38.2 35.0 25.0 1.8 6.3 — — 
055-060 36.8 34.1 27.2 1.9 6.4 — — 
060-064 36.7 35.9 27.9 2.5 6.6 — —  — 
064—068 42.4 34.7 20.4 2.5 6.4 — —  —— 
068-072 43.7 33.5 19.2 3.6 6.5 — 
072-080 45.0 30.2 20.9 3.9 6.5 — 
080-088 50.2 28.5 15.2 6.1 6.6 — 
088-093 48.8 27.2 16.9 7.1 6.5 — 
093-098 47.9 31.2 10.9 10.0 6.6 — — — 
098-106 46.5 27.2 16.3 10.0 6.8 — 
106-114 46.4 26.6 13.7 13.3 6.8 — — — 
114—120 46.5 24.9 12.0 16.6 6.8 — 
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Table 52. Profile data for Site 050, Traverse TCl. 
Depth Clay F-Silt C-Silt Sand TC CM 
(in) (%) (%) (%) (%) PH (%) (%) 
000-004 28.0 39.9 29.7 2.4 6.2 3.16 5.47 
004-008 30.6 42.3 24.9 2.2 5.6 1.98 3.43 
008-012 30.7 41.7 25.6 2.0 5.6 1.94 3.36 
012-016 31.5 40.2 26.3 2.0 5.3 1.42 2.46 
016-019 34.6 39.0 24.6 1.8 5.2 1.13 1.96 
019-021 42.1 35.4 20.7 1.8 5.2 1.04 1.80 
021-024 51.6 30.0 17.1 1.3 5.2 0.77 1.33 
024-028 51.4 30.0 17.3 1.3 6.0 0.58 1.00 
028-032 47.4 32.8 18.5 1.3 6.3 0.35 0.61 
032-036 46.1 33.8 18.6 1.5 6.6 0.21 0.36 
036-040 44.1 34.9 19.8 1.2 6.7 0.01 0.02 
040-043 42.3 36.2 20.5 1.0 6.7 0.03 0.05 
043-046 40.6 36.6 21.2 1.6 6.8 0.00 0.00 
046-052 38.1 37.3 23.7 0.9 7.0 0.00 0.00 
052-058 35.7 40.5 23.0 0.8 7.1 0.00 0.00 
058-064 34.7 40.1 24.6 0.6 7.0 — — 
064-069 34.2 40.0 24.7 1.1 7.2 — — 
069-074 34.6 37.0 27.3 1.1 7.3 — — 
074-080 30.2 40.5 27.8 1.5 7.4 — — 
080-086 30.0 43.1 26.1 0.7 7.2 0.00 0.00 
086-091 33.0 44.5 22.0 0.5 7.2 0.00 0.00 
091-095 43.8 33.1 20.0 3.1 7.2 0.12 0.21 
095-100 44.6 33.2 18.6 3.6 7.2 0.00 0.00 
100-106 43.8 33.1 19.1 4.0 7.2 0.07 0.12 
106-113 43.6 33.0 20.0 3.4 7.2 0.06 0.10 
115-120 4/.2 31.8 17.9 3.1 7.0 0.11 0.19 
120-128 50.2 30.1 16.5 3.2 7.4 0.00 0.00 
128-131 46.7 32.4 17.9 3.0 7.0 — — 
131-135 49.4 31.8 15.5 3.3 7.0 — — 
135-140 46.7 30.8 17.9 4.6 7.1 — — —  
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Table 53. Profile data for Site 051, Traverse TCI. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) PH (%) (%) 
000-003 33.9 37.4 25.3 3.4 7.2 2.41 4.17 
003-005 37.3 36.9 23.0 2.8 7.2 1.68 2.91 
005-008 46.5 32.9 17.7 2.9 7.2 1.13 1.96 
008-011 47.5 30.6 18.3 3.6 6.6 0.51 0.88 
011-014 47.7 32.2 15.0 5.1 6.4 0.43 0.74 
014-017 45.1 34.0 18.7 2.2 6.1 0.36 0.62 
017-020 45.0 34.4 18.9 1.7 6.1 0.28 0.48 
020-024 43.6 35.8 18.7 1.9 6.4 0.17 0.29 
024-027 40.2 37.1 20.9 1.8 6.4 0.11 0.19 
027-030 38.6 38.3 21.0 2.1 6.3 0.11 0.19 
030-034 38.4 39.1 21.2 1.3 6.4 0.06 0.10 
034-038 36.5 41.1 21.5 1.0 6.2 0.00 0.00 
038-042 35.3 40.9 21.4 2.3 6.1 0.00 0.00 
042-047 36.6 41.2 21.4 0.8 6.0 — — 
047-052 36.3 39.5 23.5 0.7 6.2 — — 
052-057 33.2 39.6 27.1 0.1 6.0 — — 
057-062 31.1 41.2 27.0 0.7 6.2 — — 
062-067 32.7 40.7 25.9 0.7 6.2 — — —  
067-072 34.9 43.1 21.1 0.9 6.2 — — 
072-077 35.2 43.5 20.3 1.0 6.0 — 
077-082 34.7 44.2 20.2 0.9 6.2 0.03 0.05 
082-087 34.9 46.0 18.5 0.6 6.0 0.00 0.00 
087-091 38.4 38.4 21.1 2.1 6.0 0.00 0.00 
091-094 41.9 33.8 21.5 2.8 6.2 0.00 0.00 
094-100 41.8 34.9 20.6 2.7 6.0 0.01 0.02 
100-106 44.2 33.8 19.2 2.8 6.1 Û.00 0.00 
106-112 41.8 33.6 21.5 3.1 6.0 — — 
112-110 40.2 34.6 21.7 3.5 6.0 — — 
119-125 38.7 35.6 22.3 3.4 6.0 — — 
125-131 43.0 32.9 21.1 3.0 6,0 — — 
131-138 49.8 29.8 17.2 3.2 6.1 — — 
138-144 53.2 29.5 14.8 2.5 6.0 — — 
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Table 54. Profile data for Site 052, Traverse TCl. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) PH (%) (%) 
000-003 36.2 28.5 24.9 10.3 6.2 3.60 6.24 
003-007 34.5 27.2 27.6 10.7 6.0 2.47 4.28 
007-009 37.3 27.6 24.3 10.8 5.4 1.97 3.41 
009-012 41.4 27.4 21.5 9.7 5.0 1.13 1.96 
012-015 42.3 27.6 20.4 9.7 4.9 0.81 1.40 
015-017 45.8 24.6 19.9 9.7 4.9 0.56 0.97 
017-021 46.9 25.0 16.9 11.2 4.9 0.28 0.48 
021-025 49.9 24.3 12.5 13.3 5.2 0.11 0.19 
025-028 47.1 23.6 15.6 13.7 5.7 0.00 0.00 
028-031 45.2 23.4 16.2 15.2 5.8 0.00 0.00 
031-034 44.7 24.7 13.5 17.1 6.2 0.00 0.00 
034-038 43.0 25.1 14.6 17.3 6.4 0.00 0.00 
038-042 42.1 22.8 13.5 17.6 6.4 0.00 0.00 
042-048 41.0 23.6 14.0 21.4 6.6 —— —— 
048-054 40.3 22.0 14.9 22.8 6.7 —— —— 
054-060 41.0 19.2 11.8 28.0 6.8 —— —— 
060-064 41.2 19.6 14.9 24.3 6.8 —— — 
064-067 36.6 17.3 12.8 33.3 6.8 —— —— 
067-072 33.6 19.1 12.9 34.4 7.0 —— —— 
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Table 55. Profile data for Site 060, Traverse TCl. 
Depth Clay F-Silt C-Sllt Sand TC OM 
(in) (%) (%) (%) (%) pH (%) (%) 
000-005 27.6 39.2 30.6 2.6 6.6 1.92 3.32 
005-010 27.2 40.6 27.7 2.5 6.4 1.96 3.39 
010-014 23.0 43.5 31.1 2.4 5.6 1.55 2.68 
014-017 20.9 47.0 29.4 2.7 5.5 0.93 1.61 
017-020 19.5 46.4 30.4 3.7 5.4 0.71 1.23 
020-023 23.3 44.3 27.6 4.8 5.4 0.62 1.07 
023-026 39.1 36.9 20.7 3.3 5.4 0.88 1.52 
026-029 42.7 32.2 22.0 3.1 5.5 0.91 1.58 
029-032 44.2 36.9 16.3 2.6 5.6 0.84 1.45 
032-035 45.4 36.0 16.3 2.3 5.8 0.54 0.94 
035-039 44.7 37.6 15.4 2.3 6.0 0.49 0.85 
039-043 44.4 34.0 19.6 2.0 6.0 0.40 0.69 
043-048 41.5 35.9 20.4 2.2 6.3 — — 
048-053 40.2 35.6 22.0 2.2 6.4 — — 
053-059 41.9 35.0 21.1 2.0 6.4 — — 
059-065 39.2 37.3 21.6 1.9 6.4 — — 
065-070 38.6 38.2 21.2 2.0 6.4 — — 
070-075 33.7 43.1 22.8 0.4 6.4 — — 
075-081 33.4 46.7 19.3 0.6 6.4 — .— 
081-090 42.3 31.1 22.5 4.1 6.4 — — 
090-099 47.4 29.7 19.8 3.1 6.2 — — 
099-106 47.8 28.5 20.0 3.7 6.2 — — 
106-113 51.4 26.0 19.0 3.6 6.2 — — —  
113-120 46.6 30.5 19.0 4.0 6.4 — — 
120-128 48.0 30.1 18.4 3.6 6.2 — — 
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Table 56. Profile data for Site 061, Traverse TCl. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) pH (%) (%) 
000-005 24.7 42.7 30.3 2.3 7.0 1.66 2.86 
005-010 25.5 40.3 31.4 2.8 7.0 1.59 2.75 
010-103 33.0 38.0 27.3 1.7 6.8 1.08 1.87 
013-016 36.3 35.4 25.6 2.7 6.6 0.77 1.33 
016-020 46.2 30.7 20.8 2.3 6.0 0.78 1.35 
020-024 51.8 28.4 17.8 2.0 5.4 0.56 0.97 
024-028 46.8 32.1 18.0 3.1 5.4 0.46 0.80 
028-032 45.4 33.3 18.0 3.3 5.5 0.51 0.88 
032-036 44.8 33.6 18.0 3.6 5.6 0.36 0.62 
036-039 44.6 32.1 21.0 2.3 5.8 0.06 0.10 
039-043 43.8 33.3 21.8 1.1 6.0 — — 
043-047 42.0 33.9 22.7 1.4 6.0 — — 
047-051 42.0 36.2 20.0 1.8 6.0 — — 
051-055 37.7 36.9 23.8 1.6 6.2 — —  — 
055-059 36.8 37.5 24.1 1.6 6.4 — — 
059-062 36.5 39.9 22.4 1.2 6.4 — — 
062-068 36.3 39.6 21.5 2.6 6.3 — — 
068-075 36.1 36.6 24.6 2.7 6.3 — — 
075-078 35.2 43.0 21.2 0.6 6.5 — — 
078-081 33.9 4.30 22.7 0.4 6.5 0.00 0.00 
081-084 33.8 51.9 14.0 0.3 6.5 0.03 0.05 
084-090 36.4 47.5 15.6 0.5 6.5 0.27 0.47 
090-095 47.7 34.3 16.2 1.8 6.4 0.18 0.31 
095-100 51.5 31.7 14.1 2.7 6.4 0.17 0.29 
100-106 49.7 29.8 17.8 2.7 6.3 0.00 0.00 
106-112 49.8 29.9 16.9 3.4 6.3 — — 
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Table 57. Profile data for Site 062, Traverse TCl. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) pH (%) (%) 
000-003 37.8 31.8 25.5 4.9 6.8 1.81 3.13 
003-006 39.8 31.8 23.8 4.6 7.0 1.27 2.20 
006-011 52.9 26.4 17.5 3.2 5.6 0.44 0.76 
011-016 54.7 24.8 17.0 3.5 5.0 0.31 0.54 
016-021 51.2 26.4 18.3 4.1 5.0 0.00 0.00 
021-026 50.6 27.0 18.5 3.9 5.2 0.03 0.05 
026-030 50.5 29.0 16.4 4.1 5.2 0.00 0.00 
030-035 49.7 28.6 17.0 4.7 5.3 0.00 0.00 
035-039 48.9 28.4 15.5 5.9 5.6 0.00 0.00 
039-043 48.9 29.7 15.5 5.9 5.6 0.00 0.00 
043-048 48.2 29.5 16.6 5.7 5.6 — —  — —  
048-054 48.0 29.5 16.9 5.6 5.6 — —  — —  
054-060 48.7 29.3 15.9 6.1 6.0 — —  — —  
060-065 48.4 28.9 16.2 6.5 6.0 — —  — —  
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Table 58. Profile data for Site 070, Traverse TCl. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) pH (%) (%) 
000-004 23.6 41.4 32.5 2.5 6.2 2.40 4.16 
004-008 23.4 44.9 29.2 2.5 5.8 1.80 3.12 
008-012 23.2 34.8 39.3 2.7 5.2 1.40 2.42 
012-016 20.9 48.6 26.9 3.6 4.8 0.91 1.58 
016-018 22.1 48.3 25.2 4.4 5.0 0.63 1.09 
018-020 30.3 41.5 23.1 5.1 5.0 0.45 0.78 
020-023 43.6 32.9 19.1 4.4 5.2 0.64 1.11 
023-026 49.0 32.6 15.1 3.3 5.3 0.59 1.02 
026-029 51.3 29.3 16.6 2.8 5.4 0.56 0.97 
029-032 52.9 30.4 15.1 1.6 5.6 0.49 0.85 
032-034 52.6 30.6 14.8 2.0 6.0 0.25 0.43 
034-040 50.5 31.4 16.7 1.4 6.1 0.14 0.24 
040-045 50.1 32.2 16.5 1.2 6.6 — — 
045-050 48.6 32.7 17.0 1.7 6.8 — — 
050-055 45.3 33.0 20.6 1.1 6.9 — — 
055-060 38.6 39.0 19.3 3.1 6.9 — — 
060-065 36.6 42.7 20.2 0.5 6.9 — — 
065-069 35.5 43.9 20.1 0.5 6.8 — — 
069-074 35.7 45.6 17.9 0.8 6.6 — — 
074-078 36.3 47.7 14.7 1.3 6.6 0.00 0.00 
078-082 35.1 47.8 15.3 1.8 6.7 0.00 0.00 
082-086 32.^4 41.2 18.0 8.4 6.7 0.04 0.07 
086-091 30.7 34.3 24.9 10.1 6.7 0.00 0.00 
091-096 35.5 32.6 22.0 9.9 6.6 — — 
096-102 38.3 36.6 17.2 7.9 6.6 — — 
102-108 38.3 30.6 22.9 8.2 6.4 — — 
108-114 39.2 28.2 23.6 9.0 6.4 — — 
114-120 42.6 28.8 20.4 8.2 6.4 — — 
120-127 47.2 27.0 17.7 8.1 6.4 — — 
127-134 47.8 27.7 16.7 7.8 6.4 — — 
134-141 47.8 22.7 15.8 13.7 6.2 — — 
141-148 47.3 23.2 17.4 12.1 6.4 — — 
148-152 49.0 22.4 16.1 12.5 6.3 — — 
152-157 49.6 25.2 12.9 12.3 6.4 — — 
157-163 49.6 25.6 12.4 12.4 6.3 — — 
163-168 48.5 22.4 15.4 13.7 6.3 — — 
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Table 59. Profile data for Site 071, Traverse TCl. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) PH (%) (%) 
000-004 27.8 34.5 30.7 7.0 5.8 2.51 4.35 
004-008 28.9 37.9 26.4 6.8 5.4 2.44 4.22 
008-011 28.7 36.2 26.3 8.8 5.2 2.26 3.91 
011-013 29.0 36.2 27.7 7.1 5.2 2.06 3.57 
013-116 29.4 37.2 27.4 6.0 5.1 1.69 2.93 
016-019 29.9 36.3 27.4 6.2 5.0 1.32 2.29 
019-022 29.2 36.2 26.3 8.3 5.1 1.02 1.77 
022-025 28.4 38.7 24.1 8.8 5.2 0.79 1.37 
025-029 27.8 40.2 22.6 9.4 5.3 0.46 0.80 
029-032 27.8 40.4 22.8 9.0 5.2 0.27 0.47 
032-035 30.7 38.7 22.2 8.4 5.2 0.22 0.38 
035-037 37.1 35.3 21.0 6.6 5.2 0.20 0.35 
037-042 42.5 29.9 19.0 8.6 5.2 0.00 0.00 
042-047 45.8 27.3 17.8 9.1 5.2 — — 
047-052 47.0 25.6 17.7 9.7 5.2 — — 
052-056 47.7 25.3 17.1 10.9 5.2 — — 
056-060 47.5 25.2 16.9 11.4 5.4 — — 
060-065 47.4 23.2 17.4 12.0 5.5 — — 
065-070 47.5 23.5 13.4 15.6 5.6 — — 
070-075 45.2 23.9 13.4 17.5 5.6 — — 
075-083 43.6 22.2 13.7 20.5 5.6 — — 
083-091 40.4 20.3 12.6 26.7 5.8 — — 
091-099 40.0 16.8 13.4 29.8 5.4 — — 
099-108 37.4 16.4 12.6 33.6 6.8 — — 
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Table 60. Profile data for Site 072, Traverse TCl. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) C%) pH (%) (%) 
000-003 28.9 22.5 22.9 25.7 5.4 2.34 4.06 
003-006 27.2 24.0 23.6 25.2 5.2 2.02 3.50 
006-008 27.0 22.5 23.6 26.9 5.0 1.60 2.77 
008-010 32.5 21.5 20.4 25.6 5.0 0.94 1.63 
010-012 36.0 19.5 18.9 25.8 4.8 0.90 1.56 
012-014 41.2 18.1 17.1 23.6 4.9 0.74 1.28 
014-017 46.9 15.8 13.9 23.4 5.0 0.56 0.97 
017-020 51.6 14.7 20.0 21.7 5.0 0.51 0.88 
020-025 54.1 14.2 11.2 20.5 5.2 0.24 0.42 
025-030 46.7 22.5 14.5 16.3 5.9 0.23 0.40 
030-034 39.2 22.4 13.5 24.9 6.4 0.00 0.00 
034-038 37.8 21.0 12.7 28.5 6.2 0.00 0.00 
038-042 33.0 16.7 12.0 38.3 6.8 0.00 0.00 
042-047 30.6 17.5 12.1 39.8 7.0 — — —  
047-052 28.0 17.8 12.1 42.1 7.6 — —  —  —  
052-054 24.0 19.2 13.0 43.8 7.8 — —  — —  
054-057 23.8 18.4 12.2 45.6 7.8 — —  — —  
057-062 24.0 18.1 14.8 44.1 7.8 — —  — —  
062-068 24.3 16.6 15.0 44.1 7.8 — —  
068-076 23.2 17.3 15.2 44.3 7.9 — — — —  
076-082 25.0 15.5 15.7 43.8 8.0 —  —  —  —  
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Table 61. Profile data for Site 080, Traverse TC2. 
Depth Clay F-Silt C-Sllt Sand TC OM 
(in) (%) (%) (%) (%) pH (%) (%) 
000-004 28.7 33.8 34.8 2.7 6.8 3.00 5.20 
004-008 30.9 33.9 32.9 2.3 6.6 1.81 3.13 
008-001 34.8 32.2 31.0 2.0 6.4 1.68 2.93 
011-014 35.8 31.4 30.6 2.2 6.2 1.40 2.42 
014-016 36.5 32.5 28.8 2.2 5.8 1.31 2.27 
016-018 39.0 42.5 16.1 2.4 5.6 1.10 1.90 
018-021 39.8 31.4 26.4 2.4 5.8 1.04 1.80 
021-024 38.9 32.2 26.5 2.4 5.6 0.83 1.44 
024-027 37.7 31.2 28.8 2.3 5.6 0.52 0.90 
027-031 37.8 31.2 26.9 2.1 5.6 0.32 0.55 
031-034 35.9 34.2 27.7 2.2 5.8 0.31 0.54 
034-037 35.0 35.6 27.7 1.7 5.8 0.28 0.48 
037-040 34.1 35.4 28.7 1.8 6.0 0.12 0.21 
040-043 32.4 33.8 32.0 1.8 6.2 — — 
043-047 32.3 33.6 32.2 1.9 6.4 — — 
047-050 31.5 34.8 33.0 1.6 6.4 — — 
050-054 31.0 34.5 32.8 1.7 6.4 — — 
054-060 30.7 32.8 34.8 1.7 6.6 — — 
060-066 29.2 32.7 36.2 1.9 6.7 — — 
066-071 28.8 35.3 34.4 1.5 6.8 — — 
071-076 29.0 36.0 33.7 1.3 6.8 — — 
076-083 27.9 34.2 36.5 1.4 7.0 — — 
083-090 26.8 34.4 37.2 1.6 7.2 — — 
090-097 23.4 35.0 39.4 2.2 7.4 — — 
097-104 23.0 32.3 42.7 2.0 7.4 — — 
104-110 23.7 24.2 49.3 2.8 7.4 =- — — 
110-116 23.2 27.6 47.0 2.2 7.4 — — 
116-122 22.2 28.5 46.7 2.6 7.4 — — 
122-127 22.2 28.3 47.0 2.5 7.4 — — 
127-132 22.0 31.7 43.2 3.1 7.4 — — 
132-137 21.3 34.9 41.9 1.9 7.4 — — 
137-145 23.7 40.5 34.8 1.0 7.3 — — 
145-153 23.9 39.0 35.6 1.5 7.2 — — 
153-160 26.6 43.9 28.9 0.6 7.2 — — 
160-163 22.4 13.4 33.2 1.9 7.0 — — 
163-167 22.6 43.1 31.1 3.2 7.2 — — 
167-174 27.3 46.4 21,9 4.4 1 . 1  — — 
174-181 27.9 46.8 21.5 3.8 7.0 — — 
181-188 21.8 46.1 24.6 7.5 6.8 — — 
188-192 39.6 21.3 30.7 8.4 6.8 — — 
192-196 35.2 35.8 20.8 8.2 6.8 — — 
196-200 38.0 34.1 20,0 7.9 7.0 — — 
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Table 61. Continued 
Depth Clay F-Silt C-Silt Sand TC ON 
(in) (%) (%) (%) (%) pH (%) (%) 
200-205 41.5 32.1 18.9 7.5 7.0 
205-210 46.8 28.3 17.4 7.5 7.0 
210-215 52.9 25.4 14.9 7.0 7.2 
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Table 62. Profile data for Site 081, Traverse TC2. 
Depth Clay F-Silt C-Sllt Sand TC OM 
(in) (%) (%) (%) (%) pH (%) (%) 
000-003 33.0 31.1 33.5 2.4 6.6 2.81 4.87 
003-006 33.5 32.5 31.8 2.2 6.6 1.80 3.12 
006-008 37.5 30.9 29.7 1.9 6.6 1.66 2.88 
008-010 37.9 30.8 29.4 1.9 6.5 1.39 2.41 
010-013 38.8 29.9 29.6 1.7 6.5 1.28 2.22 
013-016 39.9 31.5 27.0 1.6 6.5 1.06 1.84 
016-019 39.1 31.4 27.9 1.6 6.4 0.84 1.45 
019-022 38.5 32.2 27.8 1.5 6.3 0.63 1.09 
022-025 36.3 31.3 30.8 1.6 6.2 0.34 0.59 
025-028 36.0 33.3 29.1 1.6 5.8 0.25 0.43 
028-030 34.2 33.3 31.0 1.5 6.0 0.16 0.28 
030-035 32.7 34.4 31.3 1.6 6.0 0.10 0.17 
035-040 30.5 36.1 31.6 1.8 6.2 0.09 0.16 
040-045 29.2 35.4 33.9 1.5 6.0 — — 
045-050 28.7 34.9 35.1 1.3 6.2 — — 
050-056 28.5 36.2 34.0 1.3 6.2 — — 
056-064 28.1 34.4 36.3 1.2 6.4 — — 
064-072 26.7 35.5 36.3 1.5 6.4 — — 
072-080 25.4 36.3 36.8 1.5 6.4 — — 
080-088 23.2 34.5 40.0 2.3 7.0 — — 
088-096 22.6 35.8 39.4 2.2 7.2 — — 
096-104 21.7 34.3 42.0 2.0 7.4 — — 
104-110 22.4 36.2 39.7 1.7 7.4 — — 
110-117 23.4 39.5 35.8 1.3 7.4 — — 
117-120 27.8 48.7 21.9 1.6 7.0 — — 
120-122 29.2 47.3 22.6 0.9 7.0 — — 
122-127 29.6 48.2 20.4 1.8 7.0 — — 
127-132 30.5 44.9 21.4 3.2 7.0 — — 
132-137 26.1 48.3 24.5 1.1 7.0 — — 
137-141 24.8 43.1 21.8 10.3 6.8 — — 
141-145 21.6 34.3 24.6 19.6 7.0 — — 
145-150 22.6 29.7 22.6 25.1 7.0 — — 
150-154 26.2 27.1 22.2 24.4 7.1 — 
154-162 28.3 27.3 19.9 24.5 7.2 — — 
162-170 29.3 27.3 20.5 22.9 7.2 — — 
170-178 30.9 26.2 16.0 26.8 7.0 — —  — 
178-185 34.4 22.8 lo • é 24.2 7,2 — — 
185-192 36.8 21.7 18.6 22.9 7.2 — — 
192-200 44.5 18.7 14.8 22.0 7.0 — — 
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Table 63. Profile data for Site 082, Traverse TC2. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) pH (%) (%) 
000-003 37.7 25.3 34.4 2.6 6.2 2.08 3.60 
003-007 36.5 27.2 33.9 2.4 6.4 1.49 2.58 
007-010 36.4 27.0 34.7 1.9 6.2 1.34 2.32 
010-014 36.5 28.8 32.6 2.1 6.0 1.02 1.77 
014-016 36.0 28.5 33.5 2.0 6.0 0.93 1.61 
016-018 36.3 28.8 32.9 2.0 6.0 0.76 1.32 
018-021 35.8 29.3 32.8 2.1 5.8 0.57 0.99 
021-025 35.8 29.6 32.7 1.9 6.0 0.44 0.76 
025-029 35.2 29.8 33.2 1.8 6.0 0.38 0.66 
029-033 34.3 30.5 33.6 1.6 6.0 0.31 0.54 
033-037 33.8 34.0 30.7 1.5 6.0 0.30 0.52 
037-040 32.7 36.1 29.7 1.5 6.2 0.28 0.48 
040-044 31.8 33.7 32.1 2.4 6.4 — — 
044-048 29.9 35.6 31.4 3.1 6.2 — — 
048-052 30.6 36.0 31.5 1.9 6.4 — — 
052-058 30.7 37.0 30.3 2.0 6.4 — — 
058-064 30.5 38.4 29.0 2.1 6.4 — — 
064-068 31.3 37.5 27.6 3.6 6.4 — — 
068-072 30.9 35.9 27.2 6.0 6.4 — — 
072-077 30.2 22.6 20.3 26.9 6.6 — — 
077-082 30.1 18.4 17.7 33.8 6.7 — — 
082-090 37.9 18.9 17.6 35.6 6.8 — — 
090-098 39.8 14.7 9.6 35.9 6.9 — — 
098-106 34.5 15.5 9.4 40.6 6.8 — — 
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Table 64. Profile data for Site 090, Traverse TC2. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) pH (%) (%) 
000-003 27.3 41.0 28.5 3.2 6.2 1.94 3.36 
003-007 27.5 41.1 28.5 2.9 6.2 1.68 2.91 
007-009 31.7 38.8 26.7 2.8 6.0 1.03 1.78 
009-012 34.9 36.5 26.0 2.6 5.6 0.82 1.42 
012-015 36.3 34.7 26.2 2.8 5.4 1.10 1.90 
015-018 36.6 35.9 24.6 2.9 5.2 1.01 1.75 
018-021 38.9 34.6 23.3 3.2 5.2 1.04 1.80 
021-024 39.6 34.4 23.1 2.9 5.4 0.66 1.14 
024-027 40.0 33.4 24.2 2.4 5.4 0.44 0.76 
027-030 40.2 34.5 23.1 2.2 5.4 0.22 0.38 
030-034 40.6 33.8 23.5 2.1 5.4 0.20 0.35 
034-038 39.9 33.5 24.7 1.9 5.6 0.06 0.10 
038-043 39.9 33.5 24.5 2.1 5.6 0.00 0.00 
043-048 38.4 34.6 25.4 1.6 5.6 — — 
048-054 37.0 36.8 24.7 1.5 5.6 — — 
054-059 36.1 34.4 27.9 1.6 5.8 — — 
059-064 36.8 33.6 27.9 1.7 5.8 — — 
064-070 35.1 34.0 29.0 1.9 5.8 — — 
070-075 34.8 34.3 29.2 1.7 6.0 — — 
075-080 32.2 36.6 29.6 1.6 6.0 — — 
080-085 32.2 34.6 31.6 1.6 6.0 — — 
085-092 33.2 37.2 28.2 1.4 6.0 — — 
092-099 30.5 36.8 31.4 1.3 6.0 — 
099-106 28.5 37.8 29.8 3.9 6.2 — — — 
106-113 26.7 39.3 32.1 1.9 6.2 0.00 0.00 
113—120 30.0 47.4 21.1 1.5 6.0 0.00 0.00 
120-127 27.0 41.1 22.0 9.9 6.0 0.08 0.14 
127-134 24.1 36.1 22.4 17.4 5.9 0.20 0.35 
134-137 30.0 31.8 19.9 18.3 5.9 0.14 0.24 
137-140 33.5 29.9 18.8 17.8 5.9 0.04 0.07 
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Table 65. Profile data for Site 091, Traverse TC2. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) PH (%) (%) 
000-003 24.2 35.7 34.4 5.7 6.2 1.64 2.84 
003-006 25.9 34.9 34.2 5.0 6.2 1.24 2.15 
006-008 31.8 34.0 30.4 3.8 6.2 0.60 1.04 
008-010 35.4 32.2 29.0 3.4 6.0 0.45 0.78 
010-013 37.3 33.7 26.3 2.7 6.2 0.31 0.54 
013-016 39.3 34.2 24.4 2.1 5.8 0.28 0.48 
016-020 38.4 33.9 25.9 1.8 5.4 0.18 0.31 
020-024 37.7 36.0 24.7 1.6 5.2 0.19 0.33 
024-028 36.4 36.4 25.7 1.5 5.2 0.16 0.28 
028-032 34.0 31.4 31.2 3.4 5.4 0.10 0.17 
032-036 34.6 34.9 28.0 2.5 5.2 0.06 0.10 
036-040 33.5 32.5 29.8 4.2 5.4 0.00 0.00 
040-046 31.1 35.5 29.8 3.6 5.4 — — 
046-052 32.1 31.6 33.8 2.5 5.4 — — 
052-058 33.0 30.1 34.9 2.0 5.5 — — 
058-065 28.4 32.1 37.9 1.6 5.7 — —  — 
065-072 25.8 32.6 39.1 2.5 5.8 — — 
072-078 24.6 33.4 39.3 2.7 6.0 — — 
078-084 25.9 34.0 36.7 3.4 6.0 — — 
084-090 31.1 41.1 26.6 1.2 5.8 — — 
090-094 31.9 43.9 19.8 2.4 5.8 0.02 0.03 
094-098 30.7 45.5 18.5 5.3 5.8 0.06 0.10 
098-101 21.9 39.4 23.0 15.7 5.8 0.14 0.24 
101-104 21.9 33.6 24.2 20.3 5.8 0.08 0.14 
104-108 22.7 35.6 20.6 21.1 6.5 — — 
108-114 26.0 30.2 20.2 23.8 6.2 — — 
114-121 32.5 26.1 19.3 22.1 6.2 — — 
121-129 33.0 25.7 18.9 22.4 6.2 — — 
129-137 31.8 26.6 18.4 23.2 6.1 — — 
137-145 28.8 27.6 19.8 23.8 6.2 — — 
145-151 37.7 23.9 15.4 23.0 6.3 — — 
151-157 36.3 19.5 13.3 30.9 6.2 — — 
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Table 66. Profile data for Site 092, Traverse TC2. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) PH (%) (%) 
000-003 24.5 31.7 34.5 9.3 6.0 1.98 3.43 
003-006 27.8 32.2 30.6 9.4 5.4 1.10 1.90 
006-010 29.4 33.2 23.6 13.8 5.2 0.48 0.83 
010-015 28.1 28.6 22.2 21.1 5.0 0.31 0.54 
015-020 28.6 26.4 21.3 23.7 5.0 0.21 0.36 
020-024 31.3 23.2 21.4 24.1 5.0 0.13 0.22 
024-029 32.3 19.0 22.3 26.4 5.0 0.02 0.03 
029-034 33.8 19.5 18.6 28.1 5.2 0.00 0.00 
034-040 36.6 16.5 17.5 29.4 5.4 0.00 0.00 
040-045 34.6 16.2 17.4 31.8 5.6 — —  
045-050 32.6 13.9 19.1 34.4 6.0 » — —  
050-057 31.2 12.2 17.2 39.4 5.8 — —  — —  
057-064 30.7 15.4 18.5 35.4 6.2 — —  
064-070 29.5 23.6 22.8 24.1 6.2 — —  — 
070-078 25.3 15.0 17.4 42.3 6.3 — —  — —  
078-086 28.0 14.8 20.0 37.2 6.2 — —  — —  
086-089 31.0 25.7 19.9 23.4 6.0 — —  — 
089-092 31.3 22.2 20.8 25.7 6.0 — —  — —  
311 
Table 67. Profile data for Site 100, Traverse TC2. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) PH (%) (%) 
000-004 27.5 37.6 31.3 3.6 5.2 1.66 2.88 
004-007 28.8 37.7 31.2 3.3 5.2 1.70 2.94 
007-011 28.5 37.0 31.3 3.2 5.4 1.64 2.84 
011-014 30.1 40.4 26.0 3.5 5.2 1.15 1.99 
014-018 35.0 37.1 24.0 3.9 5.2 0.97 1.68 
018-021 37.5 34.6 23.7 4.2 5.4 0.75 1.30 
021-025 42.7 31.8 22.4 3.1 5.2 0.44 0.76 
025-029 46.5 32.0 19.5 2.0 5.2 0.24 0.42 
029-033 44.2 28.9 24.6 2.3 5.4 0.18 0.31 
033-036 42.6 31.8 23.5 2.1 5.5 0.09 0.16 
036-040 41.5 32.8 23.3 2.4 5.6 0.00 0.00 
040-043 40.9 33.8 23.3 2.0 5.6 — — 
043-049 40.5 32.6 25.0 1.9 5.6 — — 
049-054 38.4 32.4 27.5 1.7 5.8 — — 
054-058 37.6 26.8 33.9 1.7 6.0 — — 
058-062 36.5 36.4 26.2 0.9 6.3 — — 
062-066 33.8 38.8 26.4 1.0 6.5 — — 
066-070 31.7 37.6 29.8 0.9 6.7 — — 
070-075 30.2 40.3 28.7 0.8 6.8 — — 
075-080 27.4 40.0 31.5 1.1 6.9 — — 
080-085 25.8 41.0 32.2 1.0 6.9 — — 
085-090 25.2 42.2 31.4 1.2 7.1 — — 
090-095 25.4 43.0 30.6 1.0 7.1 — — 
095-100 27.3 41.8 29.9 1.0 7.0 — — 
100-104 29.3 47.8 21.3 1.6 7.0 — — 
104-108 28.8 47.3 19.4 4.5 7.0 — — 
108-112 28.2 44.4 19.3 8.1 6.9 — — 
112-116 29.8 43.2 18.8 8.2 6.9 — — 
116-121 31.0 42.7 18.1 8.2 6.9 — — 
121-128 34.7 35.0 19.8 10.5 7.2 — — 
128-134 38.4 32.9 18.4 10.3 7.2 — — 
134-140 46.9 26.7 15.7 10.7 7.0 — — 
140-146 49.7 18.7 21.5 10.1 7.0 — 
146-153 49.2 18.4 20.7 11.7 7.0 — — 
153-165 46.6 25.2 19.6 8.8 7.0 — — 
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Table 68. Profile data for Site 101, Traverse TC2. 
Depth Clay F-Silt C-Silt Sand TC ON 
(in) (%) (%) (%) (%) PH (%) (%) 
000-003 31.4 31.3 34.2 3.1 5.8 3,20 5.54 
003-006 31.0 33.9 32,7 2.4 5.6 1.98 3.43 
006-009 31.0 33.9 32.7 2.4 5.5 1.84 3.19 
009-012 34.2 37.3 26.6 1.9 5.4 1.05 1.82 
012-016 36.6 37.1 24.8 1.5 5.2 0.71 1.23 
016-020 38.3 37.3 22.9 1.5 4.9 0.52 0.90 
020-024 38.0 33.8 26.7 1.5 4.8 0.27 0.47 
024-028 37.8 34.7 25.7 1.8 4.8 0.22 0.38 
028-033 34.6 40.4 23.2 1.8 4.9 0.13 0.22 
033-037 34.3 40.3 23.8 1.6 5,0 0.12 0.21 
037-042 32.1 38.4 27.9 1.6 5.3 0.00 0.00 
042-047 30.9 42.8 24,9 1.4 5.7 — — —  
047-052 29.6 40.7 28.2 1.5 6.0 — — —  
052-057 29.3 45.7 23.9 1.1 6.0 — 
057-062 29.2 48.4 21.3 1.1 6.2 — — 
062-067 29.0 49.4 17.5 4.1 6.4 — 
067-072 20.4 43.7 20.6 15.3 6.3 — 
072-077 22.4 38.2 21.8 17.6 6.4 
077-082 26.6 37.1 19.1 17.2 6.4 — «m» 
082-085 30.2 34.0 18.6 17.2 6.4 
085-091 42.2 30.4 16.6 10.8 6.2 
091-097 62.2 16.3 10,5 11.0 6.3 
097-102 64.0 14.4 9.9 11.6 6.3 — —  « 
102-106 60.7 14.4 10.8 14.1 6.3 
106-110 58.7 13.4 10.8 17.1 6.2 — —  
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Table 69. Profile data for Site 102, Traverse TC2. 
Depth Clay F-Silt C-Silt Sand TC CM 
(in) (%) (%) (%) (%) pH (%) (%) 
000-003 34.2 30.3 32.0 3.5 5.9 1,86 3.22 
003-005 30.3 36.5 30.4 2.8 6.2 1.68 2.91 
005-011 26.9 37.4 32.6 3.1 5.6 1.63 2.82 
011-017 28.1 37.0 30.9 4.0 5.6 1.50 2.60 
017-019 31.9 34.2 29.9 4.0 5.2 1.09 1.89 
019-021 34.4 34.5 26.9 4.2 5.2 0.70 1.21 
021-027 33.8 37.1 23.4 5.7 5.1 0.42 0.73 
027-033 31.2 36.6 21.5 10.7 5.2 0.22 0.38 
033-038 31.7 34.2 18.2 15.9 5.2 0.04 0.07 
038-042 36.0 31.0 17.1 15.9 5.4 0.00 0.00 
042-046 36.8 28.8 17.9 16.5 5.6 —  —  MM 
046-050 53.0 20.6 13.1 13.3 5.6 1 1 — —  
050-055 63.6 14.4 9.9 12.1 5.8 MM 
055-060 57.5 13.4 14.9 14.2 6.0 • • II 
060-074 49.6 17.0 12.7 20.7 6.2 1 • — MM 
074-088 35.1 31.1 19.9 31.9 6.4 M — MM 
088-093 38.0 17.1 12.8 32.1 6.6 MM — —  
093-098 30.4 17.2 18.3 34.1 6,6 MM MM 
098-101 29.7 14.1 19.9 36.3 6.6 — — MM 
101-105 27.9 17.2 20.2 34.7 6.6 — —  —  
105-110 24.3 17,4 20.4 37.9 6.6 1 •  1 1 m 
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Table 70. Profile data for Site 110, Traverse TC2. 
Depth Clay F-Silt C-Silt Sand TC CM 
(in) (%) (%) (%) (%) PH (%) (%) 
000-004 25.6 39.7 32.0 2.7 6.6 2.63 4.56 
004-008 26.1 41.3 30.3 2.3 6.4 2.27 3.93 
008-012 29.0 42.1 26.3 2.6 5.8 1.75 3.03 
012-017 31.6 41.9 23.9 2.6 5.6 1.34 2.32 
017-021 34.6 39.6 23.3 2.5 5.4 1.08 1.87 
021-024 38.1 37.3 22.2 2.4 5.4 0.78 1.35 
024-028 43.6 37.2 17.8 1.4 5.4 0.33 0.57 
028-032 43.6 37.5 17.1 1.8 5.4 0.16 0.28 
032-039 41.6 37.8 18.6 2.0 5.6 0.02 0.03 
039-046 35.4 39.4 23.8 1.4 5.8 0.00 0.00 
046-051 33.2 37.8 28.0 1.0 6.1 — — —  
051-056 34.1 34.9 30.2 1.8 6.4 — 
056-062 32.2 38.8 27.7 1.3 6.4 — — —  
062-068 30.9 40.1 27.5 1.5 6.6 — 
068-074 27.9 39.2 32.3 0.6 6.6 
074-080 29.0 37.8 32.6 0.6 6.8 
080-088 28.0 41.2 30.1 0.7 6.6 — 
088-096 32.8 46.3 20.2 0.7 6.6 — 
096-104 32.5 48.4 17.1 2.0 6.5 — m» 
104-111 33.1 34.8 25.3 6.8 6.4 
111-117 39.9 30.9 23.1 6.1 6.4 __ 
117-125 47.0 28.3 19.4 5.3 6.2 
125-130 49.5 28.5 16.8 5.2 6.2 — 
130-135 50.5 28.5 15.8 5.2 6.4 — — 
135-140 51.0 27.8 16.0 5.2 6.4 — —  
140-i4o 53.0 24.6 17.2 5.2 6.2 — 
148-156 53.6 25.0 16.4 5.0 6.2 — 
156-164 57.7 21.5 15.4 5.4 6.2 — —  —  
164-172 56.1 23.7 15.0 5.2 6.2 
172-178 50.7 25.1 20.2 4.0 6.4 — — 
178-186 47.0 25.5 18.2 9.3 6.4 
186-193 45.0 28.4 16.5 10.1 6.3 
193-200 43.4 28,3 19.1 9.5 6.4 — 1— 
200-207 44.7 26.6 18.0 10.7 6.4 — 
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Table 71. Profile data for Site 111, Traverse TC2. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) pH (%) (%) 
000-004 28.4 34.9 33.5 3.2 5.8 3.13 5.42 
004-007 31.9 34.8 30.5 2,8 5.8 2.22 3.84 
007-009 34.7 35.9 27.4 2,0 6.0 1,74 3.01 
009-011 36.1 35.0 27.2 1.7 5.6 1.31 2.27 
011-012 37.1 36.7 24.6 1.6 5.6 1.02 1.77 
112-014 37.7 34.1 26.6 1.6 5.4 0.79 1.37 
014-016 37.8 33.7 27.0 1.5 5.6 0.58 1.00 
016-018 38.0 36.2 24.2 1.6 5.6 0,34 0.59 
018-023 37.7 34.6 25.8 1.9 5.8 0.07 0.12 
023-028 36.4 34.3 27.1 2.2 6.0 0.01 0.02 
028-032 33.9 40.0 24,1 2.0 6.2 0.00 0.00 
032-036 31.6 42.0 22.7 3.7 6.2 0.00 0.00 
036-041 27.7 43.9 22.5 5.9 6.5 0.00 0.00 
041-046 27.7 45.1 21.3 5.9 6.6 — 
046-049 26.2 41.8 23.7 8.3 6.5 — — 
049-052 33.8 38.2 20.2 7.8 6.2 — — 
052-058 36.8 39.2 17.1 6.9 6.2 — — 
058-064 42.3 34.6 15.9 7.2 6.4 — 
064-070 49.3 30.3 13.8 6.6 6.4 — 
070-076 54,8 27,0 12,2 6.0 6,4 — 
076-082 56.2 26.5 10.8 6.5 6.4 — — 
082-090 55.9 26.7 10.8 6.6 6,2 — — 
090-098 54.8 25.6 11.5 8.1 6.2 — 
098-106 52.1 25.8 14.4 7.7 6.3 — 
106-115 50.3 26.9 12.7 10.1 6.3 — 
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Table 72. Profile data for Site 112, Traverse TC2. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (.%) (%) pH (%) (%) 
000-004 31.6 30.8 30.6 7,0 5.3 3.24 5.61 
004-007 32.2 32.5 29.4 5.9 5.3 2.21 3.83 
007-011 35.4 30.9 28.3 5.4 5.3 1.83 3.17 
011-014 35.6 30.8 28.5 5.1 5.2 1.31 2.27 
014-018 39.9 29.6 25.2 5.3 5.3 1.25 2.16 
018-024 45.6 28.3 21.9 5.2 5.3 0.72 1.25 
024-030 50.6 26.0 18.0 5.4 5.4 0.19 0.33 
030-036 51.7 25.4 16.7 6.2 5.5 0.01 0.02 
036-043 52.2 24.1 13.9 9.8 5.6 0.00 0.00 
043-050 46.4 27.3 12.7 13.6 5,8 — —  — —  
050-057 44.2 26.7 12.3 16.8 5.8 — —  » 
057-060 39.5 21.5 13.0 26.0 6.0 — —  — —  
060-064 39.4 22.8 13.7 24.1 6.1 — —  
064-069 37.4 22.2 13.0 27.4 6.0 — —  
069-074 30.0 17.4 11.9 40.7 6.0 — —  — —  
074-081 30.7 21.5 12.7 35.1 6.0 —  —  
081-088 32.4 23.2 14.1 30.3 6.2 — —  — —  
088-092 34.0 23.4 14.2 28.4 6.0 — —  
092-096 36.4 25.0 11.1 27.5 5.9 — — — —  
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Table 73. Profile data for Site 120, Traverse TC2. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) C%) PH C%) (%) 
000-004 17,9 47.4 32.4 2.3 6.0 1.49 2.58 
004-009 21.8 26.9 48.9 2.4 6.0 1.63 2.82 
009-013 26.2 47.6 22.9 3.3 5.4 0.85 1.47 
013-017 33.0 39.0 24.0 4.0 5.4 0.55 0.95 
017-020 44.0 35.2 18.7 2.1 5.4 0.57 0.99 
020-024 52.0 30.7 16.0 1.3 5.4 0.37 0.64 
024-028 48.4 33.6 16.5 1.5 5.6 0.20 0.35 
028-032 45.2 34.9 18.5 1.4 5.7 0.09 0.16 
032-036 43.4 33.4 21.8 1.4 5.8 0.00 0.00 
036-040 39.4 36.8 22.9 0.9 6.2 0.00 0.00 
040-045 38.8 36.2 23.2 1.8 6.2 — — 
045-050 38.6 37.0 22.6 1.8 6.4 —, — 
050-054 37.4 36.9 21.2 4.5 6.4 — 
054-058 35.7 37.2 23.8 3.3 6.4 — 
058-062 35.8 41.1 20.9 2.2 6.6 — 
062-067 35.1 41.7 21.9 1.3 6.6 — 
067-072 35.3 41.4 22.0 1.3 6.6 — 
072-076 35.8 41.0 21.9 1.3 6.5 •Il 1" — 
076-080 36.2 42.4 18.0 3.4 6.4 — 
080-084 37.-5 39.1 18.7 4.7 6.2 — 1—^ — 
084-088 37.8 39.0 22.4 4.8 6.2 — —  — 
088-093 42.0 36.2 18.4 3.5 6.2 — 
093-098 43.5 37.0 16.1 3.4 6.2 — 
098-103 41.1 37.1 18.2 3.6 6.2 — 
103-108 42.9 34.7 18.8 3.6 6.2 — 
108-115 40.2 35.8 18.2 5.9 6.4 — 
115-122 41.5 33.2 21.3 4.0 6.2 — — —  
122-129 41.6 35.7 18.8 3.9 6.4 — — 
129-136 46.3 30.4 18.2 5.1 6.4 — 
136-144 44.6 32.8 18.3 4.3 6.6 — 
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Table 74. Profile data for Site 121, Traverse TC2. 
Depth Clay F-Silt C-Silt Sand TC CM 
(in) (%) (%) (%) (%) PH (%) (Z) 
000-004 27.0 39.0 31.8 2.2 5.6 2.37 4.10 
004-008 27.2 40.2 30.5 2.1 5.6 2.11 3.65 
008-012 27.6 42.2 27.8 2.4 5.5 1.27 2.20 
012-016 27.6 42.6 24.9 2.9 5.4 0.72 1.25 
016-017 27.9 40.8 24.9 7.0 5.4 0.58 1.00 
017-019 28.2 40.5 24.0 7.3 5.2 0.44 0.76 
019-021 29.3 41.2 23.6 5,9 5.6 0.31 0.54 
021-024 36.3 38.2 20.8 4.7 5.6 0.25 0.43 
024-028 45.2 34.4 17.2 3.2 5.6 0.25 0.43 
028-032 46.6 32.3 18.3 2.8 6.0 0.10 0.17 
032-035 45.9 33.6 18.1 2.4 6.2 0.00 0.00 
035-038 44.1 35.7 18.5 1.7 6.3 0.00 0.00 
038-041 41.3 38.5 19.4 0.8 6.5 0.00 0.00 
041-045 41.4 36.4 21.2 1.0 6.6 — — 
045-048 39.1 38.2 20.6 2.1 6.6 — — 
048-054 38.2 45.8 15.5 0.5 6.6 — Il 1 • 
054-060 38.8 43.0 17.7 0.5 6.6 — 
060-064 38.5 45.2 15.0 1.3 6.5 — 
064-068 39.6 46.0 13.0 1.4 6.4 — 
068-071 39,6 39.1 17.0 4.3 6.4 — 
071-074 38.4 41.3 15.5 4.8 6.4 — : 
074-079 37.7 40.4 16.0 5.9 6.2 — 
079-084 39.2 36.9 18.7 5.2 6.1 — — 
084-089 37.9 36.4 20.0 5.6 6.6 — 
089-094 40.8 35.3 18.1 5.7 6,6 — — — 
094-101 41.3 35.4 17.3 6.0 6.7 — 
101-107 35.6 37.6 21.2 5.6 6.8 — 
107-112 36.0 37.0 21.0 6.0 6.6 — 
112-116 41.3 36.0 15.4 7.3 6.6 — 
116-120 41.1 32.9 19.4 6.6 6.6 — 
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Table 75. Profile data for Site 122, Traverse TC2. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) PH (%) (%) 
000-003 35.4 31.9 26.5 6.2 5.8 2.13 3.69 
003-006 36.5 32.8 25.3 5.4 5.9 2.14 3.71 
006-010 35.6 34.1 25.9 4.4 5.7 1.58 2.74 
010-014 35.7 33.6 28.6 3.7 5.4 1.15 1.99 
014-017 36.4 31.6 28.4 3.6 5.2 0.75 1.30 
017-020 35.0 30.0 30.5 3.5 5.2 0.67 1.16 
020-024 35.0 33.8 27.7 3.5 5.2 0.47 0.81 
024-028 33.9 32.1 30.1 3.9 5.2 0.43 0.74 
028-031 34.6 32.9 28.5 4.0 5.1 0.39 0.68 
031-034 36.0 34.7 25.7 3.6 5.1 0.32 0.55 
034-037 36.0 36.7 23.7 3.6 5.2 0.28 0.48 
037-040 36.5 35.8 24.9 2.8 5.4 0.00 0.00 
040-044 37.5 37.1 22.8 2.6 5.6 — — 
044-048 39.8 34.1 23.3 2.8 5.7 —— —— 
048-054 40.0 36.9 20.3 2.8 5.8 —— —— 
054-060 40.9 33.1 22.0 4.0 6.0 « 
060-066 39.6 32.0 21.8 6.6 6.0 — — 
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Table 76. Profile data for Site 130, Traverse TC2. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) PH (%) (%) 
000-005 28.4 40.0 27,0 4.6 6.7 3.20 5.54 
005-009 27.2 42.6 27.0 3.2 6.4 2.31 4.00 
009-014 30.7 42.9 23,4 3.0 6.0 1.25 2.16 
014-018 38.1 37.9 21.2 2.8 5.6 0.65 1.12 
018-021 51.7 26.8 19.5 2.0 5.2 0.44 0.76 
021-024 47.7 30.8 19.4 2.1 5.4 0.19 0.33 
024-029 42.7 33.1 22.4 1.8 5.6 0.06 0.10 
029-034 40.3 34.5 24.2 1.0 5.8 0,00 0.00 
034-038 38.6 34.7 25.2 1.5 6.0 0.00 0.00 
038-043 37.1 37.2 25.1 0.6 6.1 0.00 0.00 
043-048 33.9 40.3 25.4 0.4 6.2 — —  
048-054 30.5 40.2 28.8 0.5 6.4 — 
054-060 31.4 45.7 22.7 0.3 6.4 
060-066 32.7 47.1 17.9 2.3 6.4 
066-072 32.5 39.2 20,6 7.7 6.4 
072-078 31.3 38.8 21.4 8.5 6.4 
078-084 30.2 38.4 23.2 8.2 6.4 
084-090 30.8 37.1 20.7 11.4 6.4 — 
090-096 34.8 36.4 20.3 8.5 6.3 — 
096-104 36.2 33.8 22.0 8.0 6.4 — — 
104-112 42.0 30.4 19.4 8.2 6.3 — 
112-120 41.4 31.4 19.0 8.2 6.4 — 
120-128 42.2 30.4 18.8 8.6 6.4 — 
128-135 43.9 26.3 25.9 3.9 6.4 — 
135-141 48.8 27.4 15.4 8.4 6.4 — — 
141-149 44.6 28.3 17.3 9.8 6.4 
149-158 44.5 27.3 15.1 13.1 6.4 — 
158-168 43.3 24.6 15.9 16.2 6.4 
168-174 40.7 23.0 15.0 21.3 6.6 — —  
174-180 39.9 23.6 16.1 20.4 6.6 
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Table 77. Profile data for Site 131, Traverse TC2. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) PH (%) (%) 
000-005 19.7 42.3 33.8 4.2 6.6 2.43 4.21 
005-009 19.1 42.3 35.0 3.6 6.8 1.85 3.20 
009-013 21.1 44.7 30.6 3.6 6.6 1.40 2.42 
013-017 22.1 45.6 26.4 3.9 6.1 0.85 1.47 
017-020 23.4 46.8 25.0 4.8 5.6 0.60 1.04 
020-023 39.0 32.6 23.8 4.6 5.6 0.58 1.00 
023-029 48.1 31.8 18.8 1.3 5.4 0.38 0.66 
029-035 47.1 30.8 20.1 2.0 5.5 0.24 0.42 
035-039 43.0 34.6 20.9 1.5 5.8 0.16 0.28 
039-044 38.1 35.5 25.1 1,3 6.2 0.00 0.00 
044-049 34.4 39.9 24.2 1.5 6.3 — — 
049-054 32.1 40.2 26.6 1.1 6.4 — 
054-060 29.8 40.6 28.4 1.2 6.4 — —  — 
060-065 28.2 44.Q 27.1 0.7 6.4 — — 
065-070 25.2 41.9 32.2 0.7 6.0 — — 
070-074 25.1 42.3 31.6 1.0 6.6 — — 
074-080 25.3 48.0 25.9 0,8 6.6 — — 
080-086 23.0 52.6 23.6 0.8 6.6 — 
086-091 23.0 49.1 22.9 5,0 6.4 — 
091-096 30.8 35.2 22.5 11.5 6.4 , — —  
096-102 31.0 32.1 26.3 10.6 6.4 — 
102-110 32.4 31.5 25.4 10.7 6.4 — —  — —  
110-115 33.1 32.8 23.8 10.3 6.4 — 
115-120 33.8 31.9 23.6 10.7 6.4 — 
120-126 33.2 31.9 22.9 12.0 6.4 — 
126—130 34.6 32.8 22 *5 10.1 ô .4 — 
130-137 36.1 30.4 20.9 12.6 6.4 — 
137-142 36.8 30.1 21.2 11.9 6.2 — 
142-146 39.1 23.5 19.3 18.1 6.2 — 
146-150 39.5 25.7 18.3 16.5 6.3 — 
150-155 43.5 24.9 18.4 13.2 6.2 — 
155-160 46.3 26.8 14.0 12.9 6.2 — 
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Table 78. Profile data for Site 132, Traverse TC2. 
Depth Clay F-Silt C-Silt Sand TC OM 
(in) (%) (%) (%) (%) PH (%) (%) 
000-004 23.5 44.3 28.4 3.8 6.6 1.91 3.31 
004-008 26.9 42.3 27.8 3.0 6.0 1.76 0.05 
008-011 27.3 42.9 27.2 2.6 5,5 1.41 2.44 
011-014 29.9 40.5 26.9 2.7 5.4 1.07 1.85 
014-016 41.0 34.4 22.6 2.0 5.4 0.51 0.88 
016-018 41.2 33.7 22.7 2.4 5.4 0.55 0.95 
018-024 44.2 36.2 18.0 1.6 5.2 0.30 0.52 
024-030 42.6 34.4 22.0 1.0 5.5 0.07 0.12 
030-035 39.1 36.4 23.6 0.9 5.8 0.00 0.00 
035-040 35.6 46.9 16.9 0.6 6.0 0.00 0.00 
040-044 30.9 57.8 9.7 1.5 6.1 
044-048 30.7 53.1 14.6 1.6 6.2 I— — —  
048-054 26.2 43.1 19.9 10.8 6.2 M — —  
054-060 30.7 38.2 19.4 11.7 6.3 —  —  — —  
060-066 34.7 35.0 18.4 11.9 6.3 ^mm — —  
066-072 33.6 28.4 26.1 11.9 6.4 —  —  
072-077 36.0 34.8 17.5 11.7 6.4 — —  — —  
077-082 33.4 36.5 18.9 11.2 6.4 — —  —— 
082-086 39.2 28.5 19.4 12.9 6.5 — —-
086-090 39.3 31.6 18.2 10.9 6.5 — —  
090-095 29.4 34.8 21.7 14.1 6.6 —  — '  — —  
095-100 37.5 26.2 23.7 12.6 6.6 —» — —  
100-104 46.1 27.2 16.4 10.3 6.6 — —  
104-108 49.9 23.6 14.8 11.7 6.6 — — —  —  
108-112 51.1 23.2 14.9 10.8 6.6 
112-115 47.5 25.3 16.5 10.7 6.4 —  —  
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APPENDIX C; ANALYTICAL PROPERTIES OF THE PROFILES STUDIED 
Table 79. Analytical profile data Ifrotn Site 010, Traverse TCl. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-004 579 300 279 47.14 28.00 25.95 1.25 20.76 48.0 95.3 
004-008 531 241 290 18.21 30.00 24.85 1.23 20.20 54.6 79.6 
00.8-010 515 229 286 15.00 32.80 26.04 1.30 20.03 55.5 72.0 
010-012 513 200 313 11.86 33.00 28.08 1.45 19.36 61.0 61.7 
012-015 502 186 316 5.36 34.00 27.04 1.39 19.45 62.9 49.4 
015-018 474 177 297 6.43 35.50 25.65 1.70 15.09 62.6 51.5 
01:8-021 433 176 257 5.76 35.50 20.04 1.35 14.84 54.4 50.6 
021-024 399 156 243 6.07 35.50 18.69 2.46 7.60 60.9 47.3 
024-027 401 145 256 4.76 35.98 18.72 4.16 4.04 63.8 35.5 
027-030 418 166 252 4.76 39.54 19.37 5.20 3.94 43.6 33.3 
030-034 417 235 182 8.83 39.81 19.07 9.36 1.97 28.8 32.1 
034-038 482 343 139 22.36 40.00 18.00 9.04 1.99 24.9 24.2 
038-042 542 407 135 24.14 40.00 21.47 3.47 6.19 19.3 20.1 
042-046 585 472 113 26.14 39.54 20.80 5.55 3.74 8.5 17.0 
04(5-051 599 548 51 32.14 30.00 24.61 2.78 8.56 5.6 — —  
051-056 625 590 35 36.43 29.00 24.61 2.70 8.79 2.6 — —  
056-061 587 572 15 27.50 28.90 23.92 2.80 8.54 — —  
Table 80. Analytical profile data from Site Oil, Traverse TCI. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppra ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-004 495 309 186 48.57 25.00 34.32 2.08 16.50 37.6 119.8 
004-008 440 225 215 14.28 24.00 27.73 2.35 11.80 48.9 91.2 
008-010 425 192 233 10.57 24.00 26.69 3.12 8.55 54.8 77.7 
010-012 417 194 223 10.64 26.00 23.57 3.82 6.17 53.5 82.1 
012-015 408 198 210 9.85 26.00 21.15 5.54 3.82 51.5 85.2 
015-018 394 174 220 9.17 26.00 19.41 6.24 3.11 55.8 68.6 
018-021 366 166 200 7.03 28.00 18.37 5.55 3.31 54.6 70.5 
021-024 344 180 164 5.71 28.00 20.45 4.16 4.92 47.7 73.8 
024-028 448 233 215 7.50 35.49 17.33 9.71 2.11 48.0 33.0 
028-032 464 395 69 15.00 39.54 19.41 6.94 2.80 14.9 73.9 
032-036 476 413 63 16.43 40.00 19.07 9.01 2.12 13.2 44.4 
036-040 576 468 108 18.43 40.06 24.61 3.12 7.89 18.8 11.1 
040-044 618 574 44 20.71 40.04 22.53 5.20 4.33 7.1 — —  
044-049 674 594 80 16.29 40.00 29.12 4.08 7.14 11.8 — —  
049-054 709 621 88 8.63 34.00 25.65 3.12 8.22 12.4 — —  
054-060 690 655 35 11.44 28.00 25.65 1.74 14.74 5.1 — 
Table 81. Analytical profile data from Site 012, Traverse TCI. 
Depth 
(in) 
TP 
ppm 
Ing-P 
ppm 
Org-P 
ppm 
Av-P 
ppm 
CEC Ex-Ca Ex-Mg 
meq/lOOg meq/lOOg meq/lOOg 
CA/MG 
Ratio 
% Org.P 
of TP 
OC/ 
Org.P 
000-005 664 418 246 69.78 40.00 55.45 2.35 23.60 37.0 122.8 
005-010 482 291 191 18.92 35.50 34.66 4.26 8.13 39,6 118.8 
010-014 437 150 287 13.23 36.76 23.24 6.26 3.71 65.7 69.3 
014-018 361 116 245 10.79 35.50 28.43 3.69 7.77 67.9 73.9 
018-021 317 73 244 5.51 37.00 31.20 3.35 9.31 77.0 39.8 
021-024 216 77 139 4.53 38.50 27.73 3.82 7.26 64.4 62.6 
024-030 162 67 95 0.07 46.00 35.70 5.09 7.01 58.6 43.2 
030-036 107 38 69 0.00 47.50 33.62 5.53 6.08 64.5 
036-042 85 33 52 0.00 38.50 33.62 3.82 8.88 61.2 
042-048 76 27 49 0.00 36.62 30.75 4.05 7.59 64.5 — —  
Table 82. Analytical profile data from Site 020, Traverse TCI. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P 00/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-005 490 210 280 24.46 30.80 28.89 1.11 26.03 57.1 91.1 
005-010 424 120 304 5.93 31.09 22.23 1.22 18.22 71.7 81.9 
010-013 351 114 237 4.48 31.86 17.71 4.79 3.70 67.5 76.8 
013-016 307 96 211 4.34 32.54 18.44 2.32 7.95 68.7 66.8 
016-019 252 92 160 4.21 32.91 21.10 0.92 22.93 63.5 70.0 
019-022 252 100 152 4.37 32.69 23.67 0.79 29.96 60.3 65.1 
022-025 246 88 158 3.86 36.32 27.47 1.61 17.06 64.2 50.0 
025-027 236 116 120 5.03 37.50 26.31 1.91 13.77 50.8 65.8 
027-031 279 152 127 6.07 42.72 28.91 1.93 14.98 45.5 30.7 
031-034 400 308 92 6.69 38.16 46.49 4.00 11.62 23.0 9.7 
034-037 482 409 73 7.74 39.55 28.48 3.00 9.49 15.1 13.7 
037-040 600 520 80 8.27 36.12 21.82 6.53 3.34 13.3 10.0 
040-044 601 540 61 6.98 37.12 23.07 3.64 6.34 10.1 3.3 
044-048 687 558 129 5.32 37.50 19.69 12.07 1.63 18.8 —— 
048-060 751 558 192 11.27 38.30 29.06 6.22 4.67 25.6 —— 
054-060 721 569 152 9.64 37.72 21.94 6.82 3.21 21.1 —— 
Table 33. Analytical profile data from Site 021, Traverse TCI. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(In) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-005 1141 1079 62 136.69 43.61 22.19 3.97 5.59 5.4 554.8 
005-010 1034 786 248 99.71 39.47 20.61 1.18 17.47 24.0 105.6 
010-015 669 312 357 46.04 37.74 18.35 1.86 9.86 53.4 57.7 
015-020 549 212 337 19.87 33.27 18.42 1.86 9.90 61.4 53.7 
020-023 480 191 289 7.77 31.88 16.55 5.59 2.96 60.2 50.9 
023-026 436 189 247 16.41 34.82 20.03 5.71 3.51 56.6 50.2 
026-030 401 189 212 13.76 36.32 14.72 9.05 1.63 52.9 42.4 
030-034 460 312 148 16.55 34.88 16.33 8.37 1.95 32.2 20.3 
034-038 547 443 104 21.31 34.46 15.69 9.69 1.62 19.0 6.7 
038-042 617 538 79 18.07 33.33 17.68 8.19 2.15 12.8 8.9 
042-046 630 586 44 18.14 30.72 22.05 6.75 3.27 7.0 — —  
046-050 651 589 62 19.65 30.43 17.88 11.51 1.55 9.5 — —  
050-055 730 634 96 5.90 37.83 16.24 11.53 1.41 13.2 — —  
055-060 732 648 84 4.53 36.95 18.79 7.60 2.47 11.5 — —  
Table 84. Analytical profile data from Site 022, Traverse TCI. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-004 1513 1149 364 98.91 52.86 26.61 11.56 2.30 24.0 84.3 
004-007 1286 900 386 106.11 53.96 23.49 14.27 1.65 30.0 92.2 
007-011 664 540 124 128.77 44.83 23.17 17.81 1.30 18.7 239.5 
011-014 461 340 121 140.28 43.11 21.12 12.51 1.69 26.2 245.4 
014-017 418 299 119 2.15 39.18 17.56 11.22 1.57 54.2 36.8 
017-020 383 216 167 35.97 39.47 18.24 11.84 1.54 28.5 105.0 
020-024 371 170 201 15.90 38.21 25.65 12.28 2.08 43.6 55.6 
024-028 341 139 202 3.14 38.09 16.05 12.29 1.30 59.2 36.8 
028-032 292 177 115 2.16 37.15 16.72 12.26 1.36 39.4 30.4 
032-036 425 270 155 3.83 36.09 17.11 12.73 1.34 36.5 
036-039 573 405 168 9.21 35.06 21.04 10.98 1.92 29.3 — —  
039-042 596 501 95 7.88 33.49 17.42 14.60 1.19 15.9 — —  
042-046 607 520 87 6.41 33.14 17.79 11.30 1.57 14.3 — —  
046-050 602 522 80 5.51 33.24 22.67 8.19 2.17 13.3 — —  
050-054 577 495 82 8.72 32.30 18.56 10.81 1.72 14.2 — —  
054-059 286 193 93 10.04 29.82 19.66 8.90 2.21 32.5 — —  
Table 85. Analytical profile data from Site 030, Traverse TCI. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org. 
000-005 482 164 318 3.49 33.14 23.23 5.83 3.98 66.0 78.0 
005-010 453 146 307 4.04 33.14 22.19 6.27 3.54 67.8 73.9 
010-013 431 112 319 4.14 33.02 21.51 7.47 2.88 74.0 48.9 
013-016 392 114 278 3.65 33.52 17.23 7.73 2.23 70.9 31.6 
016-020 328 133 195 3.14 33.02 19.47 6.11 3.19 59.4 23.1 
020-024 303 135 168 4.11 32.66 18.46 7.95 2.32 55.4 16.7 
024-028 279 183 96 3.93 30.51 19.12 7.73 2.47 34.4 22.9 
028-032 244 208 36 3.93 29.81 20.05 4.26 4.70 14.8 38.9 
032-036 238 183 55 1.18 29.50 16.31 6.56 2.49 23.1 —— 
036-040 222 116 106 0.14 28.70 16.57 5.73 2.89 47.7 
040-045 183 98 85 0.00 35.95 15.55 7.24 2.15 46.4 —— 
045-050 145 66 79 0.91 36.68 21.67 4.15 5.22 54.5 —— 
Table 86. Analytical profile data from Site 031, Traverse TCI. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P DC/ 
(In) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-003 460 129 331 7.32 38.87 23.68 20.09 1.18 72.0 74.0 
003-007 436 79 357 3.42 40.83 15.12 7.67 1.97 81.9 61.9 
007-009 311 60 251 4.62 40.91 18.41 3.88 4.74 80.7 53.0 
009-011 225 23 302 4.76 42.33 17.01 5.96 2.85 89.8 41.1 
011-013 209 19 190 0.00 41.77 17.77 7.07 2.51 90.9 36.3 
013-016 173 23 150 0.00 43.00 15.53 11.06 1.40 86.7 23.3 
016-020 157 29 128 1.24 45.51 19.42 8.49 2.29 81.5 26.6 
020-024 162 38 124 1.24 45.46 17.02 11.12 1.53 76.5 25.8 
024-028 177 62 115 0.35 45.00 18.80 9.43 2.00 65.0 22.6 
028-032 176 81 95 5.58 48.00 17.08 10.61 1.61 54.0 13.7 
032-034 178 92 86 6.53 47.08 16.17 14.01 1.15 48.3 — —  
034-036 192 127 65 5.44 45.50 15.98 12.33 1.13 33.8 — —  
036-041 189 120 69 8.93 44.90 17.42 11.68 1.49 36.5 — —  
041-046 200 135 65 8.69 41.90 17.75 13.61 1.30 32.5 — —  
046-053 202 144 58 7.67 40.00 21.20 8.40 2.52 28.7 — —  
Table 87. Analytical profile data from Site 032, Traverse TCI. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in.) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-003 369 102 267 2.01 41,25 18.86 9.13 2.06 72.4 95.5 
003-006 328 67 261 6.35 45.25 14.28 8.04 1.78 79.6 73.2 
006-008 291 54 237 3.93 44.51 16.42 7.91 2.08 81.4 65.0 
008-010 244 38 206 2.07 44.52 16.95 7.20 2.35 84.4 67.0 
010-012 204 33 171 1.46 44.75 15.75 10.35 1.52 83.8 57.9 
012-015 175 29 146 0.00 44.26 18.97 8.46 2.24 83.4 50.0 
015-020 161 23 138 4.76 44.92 15.46 11.59 1.33 85.7 37.7 
020-024 126 23 103 0.00 45.25 15.89 13.67 1.16 81.7 21.4 
024-030 114 23 91 2.16 41.67 15.60 14.60 1.07 79.8 9.9 
030-036 99 29 70 3.83 36.28 23.36 15.93 1,47 70.7 — —  
036-043 158 73 85 0.58 30.39 18.82 9.18 2.05 52.5 
043-050 158 100 58 0.00 33.24 16.35 11.57 1.41 36.7 — —  
053-058 211 144 67 11.15 28.94 15.74 9.26 1.70 31.8 — —  
Table 88. Analytical profile data from Site 040, Traverse TCI. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-003 701 291 410 54.67 31.02 16.93 10.81 1.57 58.5 76.3 
003-006 528 137 391 13.67 31.25 15.43 7.71 2.00 74.0 62.9 
006-008 466 98 368 4.68 30.55 14.88 5.47 2.72 79.0 52.2 
008-010 431 83 348 2.52 32.02 16.00 4.63 3.46 80.7 48.6 
010-012 370 77 293 5.51 32.49 13.46 6.84 1.97 72.2 49.5 
012-015 342 81 261 6.42 33.88 14.81 8.69 1.70 76.3 47.1 
015-018 328 87 241 7.46 33.48 16.52 6.77 2.44 73.4 39.0 
018-022 288 96 192 9.79 33.82 16.22 11.24 1.44 66.7 34.9 
022-026 302 154 148 11.83 37.14 18.06 10.51 1.71 49.0 28.4 
026-030 368 285 83 12.27 41.25 18.47 10.42 1.77 22.6 32.5 
030-034 480 289 191 10.43 41.55 21.67 12.18 1.78 39.8 3.7 
034-038 492 385 107 12.23 40.69 17.77 14.02 1.27 21.7 3.7 
038-042 537 442 95 12.75 38.48 19.96 8.27 2.41 17.7 
042-046 588 515 73 13.28 39.29 21.60 8.16 2.65 12.4 
046-052 592 548 44 13.58 35.59 19.56 11.55 1.69 7.4 
052-058 606 573 33 7.91 39.87 19.11 9.78 1.95 5.4 — —  
Table 89. Analytical profile data from Site 041, Traverse TCI. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P DC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-003 511 156 355 2.73 26.92 39.23 5.00 7.85 69.5 95.2 
003-006 460 104 356 1.08 26.21 22.22 6.03 3.68 77.4 54.8 
006-008 410 111 299 0.72 26.77 21.53 4.79 4.49 72.9 53.5 
008-010 371 100 271 2.14 34.75 17.23 8.16 2.11 73.0 62.0 
010-012 331 111 221 2.69 36.22 18.34 8.49 2.16 66.8 45.7 
012-014 329 123 206 1.05 37.85 16.93 11.36 1.49 62.6 33.5 
014-018 376 230 146 1.74 38.09 17.03 14.54 1.17 38.8 32.2 
018-022 431 344 87 4.46 39.05 21.72 9.44 2.30 20.2 33.3 
022-025 491 382 100 4.64 35.14 24.35 4.78 5.09 22.2 17.4 
025-030 517 433 84 6.14 33.22 23.57 4.66 5.06 16.2 13.1 
030-035 550 496 54 6.77 34.72 22.08 6.21 3.56 9.8 7.4 
035-040 573 523 50 7.53 33.78 18.05 11.00 1.64 8.7 — —  
040-044 643 540 103 10.42 35.69 15.84 12.96 1.22 16.0 — 
044-052 523 490 33 12.23 31.62 17.04 6.39 2.67 6.3 — —  
052-058 633 594 39 6.76 32.94 15.58 10.54 1.48 6.2 
Table 90. Analytical profile data from Site 042, Traverse TCI. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-003 451 111 340 6.47 38.44 26.32 8.10 3.25 75.4 82.9 
003-007 428 121 307 1.65 32.21 17.79 5.71 3.44 71.7 63.2 
007-010 394 90 304 3.74 26.50 19.20 5.48 3.50 77.2 59.2 
010-013 348 60 288 2.52 25.00 14.48 3.73 3.88 82.8 51.7 
013-016 341 81 260 2.37 23.71 14.01 4.37 3.21 76.2 54.2 
016-019 335 94 241 3.75 22.71 14.36 6.36 2.26 71.9 53.5 
019-023 334 108 226 3.70 22.73 13.09 5.67 2.31 67.7 46.9 
023-027 335 115 220 4.07 22.29 13.99 4.73 2.96 65.7 50.9 
027-030 296 130 165 5.79 24.85 13.63 7.67 1.78 55.7 49.7 
030-033 247 102 145 2.44 27.89 14.11 7.42 1.90 58.7 29.0 
033-036 225 113 112 3.28 28.06 15.79 8.60 1.84 49.8 33.9 
036-040 231 138 93 2.58 27.46 16.00 8.10 1.96 40.2 
040-045 268 196 72 4.53 27.16 17.38 8.07 2.15 26.9 — —  
045-050 345 252 93 3.84 27.54 18.38 7.88 2.33 27.0 
050-055 401 309 92 4.32 28.65 19.01 7.48 2.54 22.9 
055-060 397 300 97 7.19 27.13 24.36 1.51 16.13 24.4 — —  
Table 91. Analytical profile data from Site 050, Traverse TCI. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-004 641 361 280 59.71 26.85 24.34 2.86 8.51 43.7 112.8 
004-008 511 194 317 23.88 28.90 16.89 7.18 2.35 62.0 62.5 
008-012 428 188 240 23.67 26.61 17.71 5.29 3.35 56.1 80.8 
012-016 349 136 213 20.18 30.51 16.24 5.71 2.84 61.0 66.7 
016-019 286 115 171 8.06 42.99 15.58 7.91 1.97 59.8 66.1 
019-021 292 117 175 4.46 45.78 17.77 9.11 1.95 59.9 41.8 
021-024 299 115 184 3.65 52.33 18.10 15.66 1.16 61.5 32.4 
024-028 315 136 179 3.93 59.29 19.10 18.66 1.02 56.8 25.9 
028-032 369 234 135 3.88 57.27 20.51 13.96 1.45 36.6 21.2 
032-036 445 346 99 3.14 55.45 19.48 17.59 1.11 22.2 0.9 
036-040 565 459 106 4.88 52.05 24.08 18.73 1.28 18.8 3.2 
040-043 576 482 94 5.97 50.00 21.72 15.52 1.40 16.3 
043-046 619 509 110 3.52 50.45 22.70 13.84 1.64 17.8 
046-052 620 490 130 5.68 47.86 19.28 14.77 1.31 21.0 — —  
052-058 617 471 127 8.57 46.30 19.11 18.00 1.06 20.6 — —  
Table 92. Analytical profile data from Site 051, Traverse TCI. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P DC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-003 1574 1246 328 122.16 49.50 25.84 17.72 1.45 20.8 73.5 
003-005 1123 580 543 88.58 51.59 20.92 11.76 1.78 48.4 30.9 
005-008 714 452 262 70.72 58.79 18.67 8.04 2.32 36.7 43.1 
008-011 538 294 244 12.76 59.65 18.42 10.89 1.69 45.4 20.9 
011-014 544 279 265 11.79 57.02 15.79 10.00 1.58 48.7 16.2 
014-017 579 332 247 12.88 53.33 18.28 11.15 1.64 42.6 14.6 
017-020 602 440 162 12.07 50.00 18.48 10.18 1.82 26.9 17.3 
020-024 618 540 78 8.96 49.24 18.33 21.06 0.87 12.6 21.8 
024-027 651 559 92 11.37 44.32 23.52 15.12 1.54 14.1 12.0 
027-030 726 557 169 9.76 45.10 20.59 13.53 1.52 23.3 6.5 
030-034 742 567 175 10.32 45.45 17.73 11.72 1.51 23.6 3.4 
034-038 695 523 172 10.08 42.17 17.83 14.66 1.22 24.7 — —  
038-042 682 490 192 11.96 37.06 20.00 10.52 1.90 28.2 — —  
042-047 661 460 201 12.43 34.80 18.32 11.33 1.61 30.4 — —  
047-052 615 431 184 17.24 30.09 21.15 4.64 4.56 29.9 
052-057 597 332 265 20.00 27.11 18.10 6.04 3.00 44.4 — —  
Table 93. Analytical profile data from Site 052, Traverse TCI. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P 00/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-003 395 154 241 10.21 34.54 26.73 1.77 15.10 61.0 149.4 
003-007 313 90 223 7.38 33.80 22.06 1.77 12.46 71.2 110.8 
007-009 267 58 209 5.45 35.19 17.68 4.23 4.18 78.3 94.2 
009-012 212 36 176 3.45 35.24 15.47 4.90 3.16 83.0 64.2 
012-015 173 29 144 1.39 35.24 16.31 6.41 2.54 83.2 56.2 
015-017 171 25 146 3.09 38.26 17.74 7.30 2.43 85.4 38.4 
017-021 124 25 99 2.79 38.37 18.81 6,71 2.80 79.8 28.3 
021-025 114 27 87 2.64 39.13 17.55 9.20 1.91 76.3 12.6 
025-028 109 15 94 3,42 37.62 19.50 14,83 1.31 86.2 
028-031 85 19 66 4.18 32.95 18.99 10.00 1.90 77.8 — —  
031-034 96 27 69 4.88 34.13 19.40 8.89 2.18 71.9 — —  
034-038 95 31 64 3.90 37.72 19.03 3.27 5.82 67.4 
038-042 105 40 65 3.58 42.14 24.08 4.06 5.93 61.9 
042-048 103 54 49 1.95 40.95 20.00 6.00 3.33 47.6 — 
048-054 168 113 55 3.00 41.62 19.25 7.80 2.47 32.7 
054-060 172 111 61 6.62 37.61 18.46 7.44 2.48 35.5 — —  
Table 94. Analytical profile data from Site 060, Traverse TCI, 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-005 488 229 259 72.15 37.39 22.17 2.09 10.61 51.6 74.1 
005-010 486 172 317 64.30 37.28 19.77 2.86 17.40 65.2 61.8 
010-014 287 73 214 6.57 30.09 14.44 1.03 14.02 74.6 72.4 
014-017 241 52 189 3.29 22.96 10.26 1.00 10.26 78.4 49.2 
017-020 189 40 149 1.43 19.43 9.49 1.35 7.03 78.8 47.6 
020-023 191 58 133 3.84 25.07 11.09 1.76 6.30 69.6 46.6 
023-026 244 65 179 5.72 45.12 16.39 3.66 4.48 73.4 49.2 
026-029 254 92 162 7.53 50.41 17.85 5.21 3.43 63.8 56.2 
029-032 262 109 153 10.00 54.24 18.56 6.36 2.92 58.4 54.9 
032-035 318 175 143 11.29 45.29 23.53 4.81 4.89 45.0 37.8 
035-039 392 198 194 12.64 40.46 22.36 4.37 5.12 49.5 25.3 
039-043 432 296 136 10.57 41.06 25.14 4.26 5.90 31.5 29.4 
043-048 453 342 111 10.57 36.44 18.30 8.39 2.18 24.5 — —  
048-053 432 322 109 10.57 34.65 20.79 4.56 4.56 25.2 — —  
053-059 428 326 102 9.50 36.54 19.89 6.37 3.12 23.8 — —  
Table 95. Analytical profile data from Site 061, Traverse TCI. 
Depth TP Ing-P Org-P Av-P GEO Ex-Ca Ex-Mg CA/MG % Org.P OG/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-005 480 284 196 44.65 59.32 28.73 1.01 28.44 40.8 84.7 
005-010 471 188 283 9.78 59.10 26.56 3.61 7.35 60.1 56.2 
010-013 373 163 210 4.76 32.76 21.72 3.11 6.98 56.3 51.4 
013-016 366 167 199 5.17 35.80 18.49 6.80 2.72 54.4 38.7 
016-020 372 152 220 1.53 45.76 21.10 7.12 2.96 59.1 35.4 
020-024 374 169 205 0.14 49.85 22.97 8.00 2.81 54.8 27.3 
024-028 404 228 178 0.80 45.73 20.85 8.24 2.53 44.0 25.8 
028-032 515 330 185 2,53 41.03 19.23 7.95 2.42 35.9 27.8 
032-036 625 386 239 4.04 42.10 20.53 7.10 2.89 38.2 15.1 
036-039 596 476 120 4.32 42.61 20.96 7.93 2.64 20.1 5.0 
039-043 534 521 13 2.65 42.19 20.45 8.44 2.42 2.4 — —  
043-047 516 481 35 5.93 43.12 19.71 8.56 2.30 6.8 
047-051 482 448 34 19.26 44.60 19.50 10.59 1.84 7.9 — —  
051-055 471 427 44 26.72 45.70 19.07 19.21 1.01 9.3 
055-059 466 419 47 27.86 46.30 18.52 7.52 2.46 10.1 
Table 96. Analytical profile data from Site 062, Traverse TCI, 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(In) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-003 485 330 155 78.58 33.18 31.68 3.37 9.40 32.0 116.8 
003-006 429 205 222 23.86 32.11 24.58 7.62 3.22 51.7 57.2 
006-011 199 50 149 1.59 44.79 23.58 3.29 7.17 74.9 29.5 
011-016 160 48 112 0.00 51.81 20.81 6.01 3.46 70.0 27.7 
016-021 133 46 87 0.00 45.00 17.74 7.94 2.23 65.4 — —  
021-026 111 19 92 0.21 39.83 19.07 7.88 2.42 82.9 3.3 
026-030 107 29 78 0.00 42.09 22.03 4.83 4.56 72.9 
030-035 103 25 78 0.00 42.86 21.68 5.55 3.91 75.7 — —  
035-039 86 21 65 1.59 43.53 22.63 3.46 6.54 75.6 
039-043 87 17 70 0.00 45.22 22.64 5.58 2.62 80.4 
043-048 94 23 71 0.00 42.86 21.84 8.35 2.62 75.5 — —  
048-054 83 23 60 0.00 42.37 20.71 6.37 3.25 72.3 — —  
054-060 89 23 66 0.00 47.93 21.84 6.43 3.40 74.2 
Table 97. Analytical profile data from Site 070, Traverse TCI. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P 00/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-004 510 251 259 19.86 50.00 17.26 0.00 0.00 50.8 92.7 
004-008 458 208 250 2.00 27.07 15.35 8.94 1.72 54.6 72.0 
008-012 366 125 241 0.21 19.28 12.03 7.46 1.61 65.8 58.1 
012-016 277 96 181 0.00 17.19 10.66 0.52 20.12 65.3 43.2 
016-018 235 89 146 0.00 20.78 10.46 0.90 11.62 62.1 30.6 
018-020 241 94 147 0.00 23.28 14.39 2.61 5.51 61.0 37.4 
020-023 289 110 171 0.21 35.24 16.46 4.78 3.44 59.1 33.0 
023-026 295 116 179 0.00 47.62 21.24 3.45 6.16 60.7 30.8 
026-029 298 116 182 0.00 49.42 20.25 5.62 3.60 61.1 29.2 
029-032 322 154 168 0.00 50.00 21.30 6.84 3.11 52.2 20.5 
032-034 402 280 122 3.07 47.85 20.83 8.89 2.40 30.3 15.0 
034-040 454 361 93 4.22 46.99 21.32 9.14 2.33 20.5 — —  
040-045 513 459 54 5.57 45.63 23.16 8.21 2.82 10.5 
045-050 543 481 62 9.22 42.35 19.36 17.5.1 1.11 11.4 
050-055 611 508 103 13.29 38.07 20.23 8.21 2.46 16.8 — 
055-060 645 573 72 11.29 39.88 19.94 9.41 2.12 11.2 
Table 98. Analytical profile data from Site 071, Traverse TCI. 
Depth TP Ing-P Org-P Av-P GEO Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-004 451 131 320 3.45 28.04 18.47 3.68 5.12 71.0 78,4 
004-008 441 116 325 0.21 29.47 14.58 1.76 8.28 73.7 75.1 
008-011 426 112 314 0.00 28.74 14.65 1.60 9.15 73.7 72.0 
011-013 392 94 298 0.69 28.04 11.48 0.87 13.19 76.0 69.1 
013-016 374 91 283 0.18 24.03 11.09 0.85 13.05 75.7 59.7 
016-019 358 83 275 0.14 23.04 11.36 0.85 13.36 76.8 48.0 
019-022 320 81 239 0.00 22.63 10.48 0.80 13.10 74.7 42,7 
022-025 290 107 183 0.00 23.82 16.54 5.74 2.88 63.1 43,2 
025-029 258 94 164 0.00 24.78 6.78 5.74 1.18 63.6 28,0 
029-032 224 100 124 0.00 25.89 11.25 2,41 4.67 55,4 21,8 
032-035 210 110 100 0.00 27.19 12.63 3.68 3.43 47.6 22,0 
035-037 200 98 102 0.00 31.25 14.13 3.18 4.44 51.0 19.6 
037-042 183 61 122 0.00 40.13 18.06 3.15 5.73 66.7 
042-047 150 52 98 0.00 40.51 17.65 3.19 5,53 65.3 
047-052 139 54 85 0.00 44.91 18.05 6.20 2.91 61.2 —— 
052-056 130 38 92 0.00 44.91 19.94 4.58 4,35 70.8 —— 
056-060 85 33 52 0.00 39.29 16.61 8.30 2.00 61.2 —— 
Table 9S>. Analytical profile data from Site 072,, Traverse TCl. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(In) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-003 346 86 260 3,31 29.32 15.83 3.52 4.50 75.1 90.0 
003-006 327 77 250 1.81 28.30 16.42 3.50 4.69 76.4 80.8 
006-008 295 57 238 1.59 25.91 12.54 3.28 3.82 80.7 67.2 
008-010 241 36 205 0.00 27.94 14.18 3.36 4.22 85.1 45.8 
010-012 227 36 191 0.00 36.52 12.26 2.61 3.86 84.1 47.1 
012-014 232 17 215 0.00 39.67 13,39 3.47 3.86 92.7 34.4 
014-017 212 34 178 0.00 47.42 15.59 3.83 4.07 84.0 31.5 
017-020 205 36 169 0,00 50.59 17.57 5.33 3.30 82.4 30.2 
020-025 186 31 155 0.00 56.20 17.60 7.44 2.36 83.3 15.5 
025-030 149 40 109 0.00 44.91 18.32 7.28 2.52 73.2 21.1 
030-034 166 79 87 0,00 40.00 17.48 7.82 2.24 52.4 
034-038 170 86 84 0.00 37.95 17.08 6.78 2.52 49.4 — —  
038-042 274 194 80 0.00 24.08 13.76 4.87 2.82 29.2 
042-047 337 261 76 0.00 22.15 13.85 4.95 2.80 22.6 
047-052 421 307 114 0.00 22.17 15.84 6.95 2.28 27.1 
Table 100. Analytical profile data from Site 080, Traverse TC2, 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-004 620 250 370 55.01 30.36 20.89 4.02 5.20 59.7 81.1 
004-008 523 181 342 28.22 32.26 17.85 3.02 5.91 65.4 52.9 
008-011 520 195 325 6.64 33.80 17.24 4.56 3.78 62.5 51.7 
011-014 502 171 331 2.86 35.45 16.21 6.18 2.61 65.9 42.3 
014-016 466 .150 316 6.55 36.24 15.42 4.30 3.59 67.8 41.4 
016-018 443 171 272 5.17 37.16 17.48 5.24 3.34 61.4 40.4 
018-021 429 173 256 3.93 38.69 14.50 7.00 2.07 59.7 40.6 
021-024 390 177 213 3.10 39.27 17.72 5.26 3.37 54.6 39.0 
024-027 400 177 223 4.18 41.05 17.35 7.86 2.21 55.8 23.3 
027-031 440 279 161 5.93 47.17 18.06 8.31 2.17 36.6 19.9 
031-034 545 365 180 15.25 46.58 17.43 9.36 1.86 33.0 17.2 
034-037 573 421 152 16.07 46.15 17.12 9.38 1.82 26.5 18.4 
037-040 592 490 102 18.57 48.30 16.88 9.00 1.88 17.2 11.8 
040-043 642 538 104 18.29 47.13 16.91 8.20 2.06 16.2 — —  
043-047 676 538 138 15.00 47.00 17.07 9.76 1.75 20.4 — —  
047-050 699 572 127 14.07 45.32 18.53 7.94 2.33 18.2 — —  
050-054 697 557 140 17,21 41.72 18.58 7.58 2.44 20.1 — —  
054-060 740 576 164 15.57 28.12 18.00 6.75 2.67 22.2 — —  
Table 101. Analytical profile data from Site 081, Traverse TC2. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P DC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-003 626 269 357 28.58 28.50 21.60 5.70 2.79 57.0 78.7 
003-006 502 173 329 4.93 30.09 19.12 5.57 3.43 65.5 54.7 
006-008 498 177 321 5.14 29.65 18.84 5.49 3.43 64.4 51.7 
008-010 498 177 321 2.14 28.53 16.77 7.89 2.12 64.4 43.3 
010-013 458 181 277 2.90 27.62 21.71 4.29 5.06 60.5 46.2 
013-016 456 190 266 1.64 29.61 21.32 5.32 4.01 58.3 39.8 
016-019 424 191 233 1.79 33.93 19.28 6.70 2.87 55.0 36.0 
019-022 426 209 217 1.79 32.66 18.27 7.48 2.48 50.9 29.0 
022-025 449 271 178 5.48 32.69 18.05 7.74 2.33 39.6 19.1 
025-028 489 334 155 6.93 33.88 18.35 5.70 3.22 31.7 16.1 
028-030 507 378 129 7.57 32.40 17.84 6.92 2.58 25.4 12.4 
030-035 548 378 170 7.93 32.74 18.76 5.28 3.55 31.0 5.9 
035-040 622 503 119 6.43 36.04 19.34 6.17 3.13 19.1 7.6 
040-045 643 513 130 6.22 38.11 16.00 8.00 2.00 20.2 
045-050 686 586 100 6.79 40.56 17.75 6.08 2.92 14.6 — 
050-056 681 595 86 8.93 36.00 16.64 6.54 2.54 12.6 
056-064 742 640 102 13.14 38.59 16.05 6.05 2.65 13.7 — 
Table 102. Analytical profile data from Site 082, Traverse TC2. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(In) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-003 540 206 334 8.30 34.86 22.44 2.32 9.67 61.8 62.3 
003-007 479 156 323 2.31 34.84 19.63 3.64 5.39 67.4 46.1 
007-010 465 141 324 0.70 38.95 18.34 3.67 4.99 69.7 41.4 
010-014 435 168 267 1.53 40.12 16.71 4.31 3.88 61.4 38.2 
014-016 414 174 240 0.53 40.64 15.47 3.35 4.62 58.0 38.8 
016-018 387 183 204 4.12 41.62 14.52 4.64 3.13 52.7 37.2 
018-021 374 195 179 5.58 42.59 16.51 5.32 3.10 47.9 31.8 
021-025 421 224 197 5.86 44.70 16.32 5.13 3.16 46.8 22.3 
025-029 483 278 205 5.64 43.33 18.06 6.02 3.00 42.4 18.5 
029-033 521 347 174 5.00 39.55 16.94 6.06 2.80 33.4 17.8 
033-037 589 393 196 6.21 34.55 17.95 5.89 3.05 33.3 15.3 
037-040 543 396 147 4.50 25.35 16.98 6.09 2.79 27.1 19.0 
040-044 517 405 112 2.36 23.27 17.52 5.05 3.47 21.7 
044-048 508 393 115 2.68 22.63 15.97 5.01 3.19 22.6 —— 
048-052 476 372 104 3.64 22.71 15.94 5.92 2.69 21.8 
052-058 407 310 97 4.43 22.35 15.79 6.86 2.30 23.8 
Table 103. Analytical profile data from Site 090, Traverse TC2. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(la) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-003 504 268 236 8.93 21.11 20.48 1.08 18.96 46.8 82.2 
003-007 454 212 242 4.62 20.09 20.36 3,48 5.85 53.3 69.4 
007-009 411 189 222 1.07 21.96 17.10 4.49 3.81 54.0 46.4 
009-012 395 206 189 2.07 21.81 16.07 3.80 4.23 47.8 43.4 
012-015 399 192 207 5.72 21.24 15.45 3.84 4.02 51.9 53.1 
015-018 407 193 214 4.62 23.04 13.28 2.44 5.44 52.6 47.2 
018-021 402 190 212 2.41 27.41 17.94 2.60 6.90 52.7 49.0 
021-024 411 210 201 3.79 32.55 16.21 5.31 3.05 48.9 32.8 
024-027 442 263 179 4.36 38.80 15.05 6.24 2.41 40.5 24.6 
027-030 500 326 174 11.42 41.38 17.33 4.91 3.53 34.8 12.6 
030-034 545 368 177 27.48 41.39 16.48 7.13 2.31 32.5 11.3 
034-038 560 384 176 32.47 39.52 15.71 6.19 2.70 31.4 3.4 
038-043 579 507 72 32.90 39.15 14.69 9.88 1.49 12.4 
043-048 642 555 87 27.78 40.46 15.99 7.99 2.00 13.6 — —  
048-054 667 555 112 25.68 39.01 17.55 5.86 2.99 16.8 — 
054-059 624 565 59 27.27 32.04 13.98 9.61 1.45 9.4 
Table 104. Analytical profile data from Site 091, Traverse TC2. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-003 455 231 224 11.47 34.94 17.64 2.05 8.60 49.2 73.2 
003-006 400 133 267 8.66 32.42 15.10 3.19 4.73 66.8 46.4 
006-008 315 166 149 8.87 35.52 15.12 4.71 3.21 47.3 40.3 
008-010 317 173 144 5.12 38,23 14.52 5.71 2.54 45.4 31.2 
010-013 315 191 124 3.10 41.20 15.00 8.61 1.74 39.4 25.0 
013-016 344 197 147 2.67 41.21 16.96 7.19 2.36 42.7 19.0 
016-020 384 266 118 6.42 45.32 14.87 8.21 1.81 30.7 15.2 
020-024 462 318 144 20.20 46.85 14.72 8,89 1.66 31.2 13.2 
024-028 490 384 106 25.97 42.59 14.21 9.18 1.55 21.6 15.1 
028-032 518 382 136 30.52 39.40 15.42 6.73 2.05 26.2 7.4 
032-036 536 424 112 29.22 37.56 13.83 7.79 1.78 20.9 5.4 
036-040 534 446 88 30.66 34.52 14.78 8.04 1.84 16.5 — —  
040-046 545 463 82 25.63 34.00 13.10 8.66 1.51 15.0 — —  
046-052 628 522 106 19.41 34.50 14.08 9.05 1.56 16.9 
052-058 623 557 66 17.17 36.00 12.94 10.97 1.18 10.6 — —  
Table 105. Analytical profile data from Site 092, Traverse TC2. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-003 419 148 271 1.30 44.06 13.50 6.75 2.00 64.7 73.1 
003-006 339 118 221 0.00 44.38 11.18 7.99 1.40 65.2 49.8 
006-010 273 87 186 2.76 41.45 8.41 9.89 0.85 68.1 25.8 
010-015 235 96 139 0.00 41.21 8.91 7.19 1.24 59.1 22.3 
015-020 230 96 164 2,07 42.00 10.03 6.43 1.56 58.3 15.7 
020-024 232 106 126 0.00 39.17 10.03 8.20 1.22 54.3 10.3 
024-029 221 110 111 0.00 37.39 9.39 9.08 1.03 50.2 1.8 
249-034 191 116 75 0.00 34.88 9.94 6.70 1.48 39.3 — —  
034-040 192 118 74 0.00 37.99 9.77 8.35 1.17 38.5 — —  
040-045 194 112 82 0.00 36.44 10.87 7.33 1.48 42.3 — —  
045-050 212 104 108 0.00 37.16 10.60 6.69 1.58 50.9 — 
050-057 201 135 66 0.00 35.55 9.94 7.24 1.37 32.8 — —  
Table 106. Analytical profile data from Site 100, Traverse TC2. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-004 440 193 247 17.96 47.00 15,80 7.02 2.25 56.1 67.2 
004-007 433 175 258 11.76 46.82 15.69 6,11 2.57 59,6 65.9 
007-011 401 157 242 11.04 45.30 17.18 4.97 3.46 60.3 67.8 
011-014 335 116 219 3.52 44,54 15,13 8.77 1.72 65,4 52.5 
014-018 322 96 226 2.00 51.98 16.41 7.88 2.08 70,2 42.9 
018-021 315 144 171 1.52 56,46 15.67 9.21 1.70 54,3 43.8 
021-025 313 154 159 0.00 65.47 23,16 7,80 2.97 50,8 27.7 
025-029 369 220 149 3.25 57.02 22.34 15,58 1.43 40.4 16.1 
029-033 498 299 199 15.08 50.56 22.15 10,92 2.03 40.0 9.0 
033-036 532 426 106 17.82 46.69 20.44 12.61 1.62 19.9 8,5 
036-040 541 445 96 19.41 41.26 23.52 9.90 2.38 17.7 
040-043 584 463 121 22.87 41,35 23,19 9,21 2,52 20.7 
043-049 644 536 108 25,54 38,76 20,32 11,53 1,76 16.8 — —  
049-054 703 588 115 21.83 36,14 20.49 13,02 1.57 16,4 
054-058 693 598 95 23.09 34,01 21.35 10,05 2,02 13.7 — —  
Table 107. Analytical profile data from Site 101, Traverse TC2. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppra ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-003 559 212 347 12.99 26.63 20.45 2.55 8.02 62.1 92.2 
003-006 555 164 391 4.11 28.47 13.46 8.26 1.63 70.4 50.6 
006-009 476 154 322 2.16 28.77 11,24 9.77 1.15 67.6 57.1 
009-012 407 135 272 3.61 30.17 10.56 11.46 0.92 66.8 38.6 
012-016 373 152 221 0.00 33.33 11.68 10.70 1.09 59.2 32.1 
016-020 320 133 187 0.00 36.04 13.32 10.87 1.22 58.4 27.8 
020-024 321 154 167 0.63 48.33 15.10 8.86 1.70 52.0 16.2 
024-028 339 187 152 0.07 48.07 14.62 8.65 1.69 44.8 14.5 
028-033 358 206 152 2.44 45.43 13.58 9.56 1.42 42.4 8.6 
033-037 391 283 108 9.74 33.87 14.63 9.76 1.50 27.6 11.1 
037-042 441 360 81 14.43 28.29 15.74 8.02 1.96 18.4 
042-047 465 395 70 11.90 29.01 14.02 9.55 1.47 15.0 
047-052 488 403 85 1.59 33.39 12.56 11.48 1.09 17.4 — —  
052-057 478 432 46 2.16 34.70 12.21 11.58 1.05 9.6 
057-062 479 420 59 2.16 38.71 13.94 11.49 1.21 12.3 — —  
Table 108. Analytical profile data from Site 102, Traverse TC2. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P 00/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-003 471 156 315 11.18 33.71 14.86 6.68 2.22 66.9 59.0 
003-005 444 125 319 3.97 37.38 15.43 7.53 2.05 71.8 52.7 
005-011 424 116 308 3.10 36.55 15.38 5.81 2.65 72.6 52.9 
011-017 410 90 320 2.81 32.95 13.81 8.85 1.56 78.0 46.9 
017-019 340 94 246 2.16 32.11 14.49 4.83 3.00 72.4 44.3 
019-021 276 83 193 4.98 36.13 15.23 5.88 2.59 69.9 36.3 
021-027 244 75 169 4.33 49.41 13.98 6.98 2.00 69.3 24.8 
027-033 178 60 118 0.00 42.86 12.34 7.41 1.66 66.3 18.6 
033-038 127 41 86 0.00 34.51 11.60 6.95 1.67 67.7 4.6 
038-042 101 27 74 0.00 34.94 11.74 7.38 1.59 73.3 — —  
042-046 84 28 56 0.00 36.92 14.67 5.62 2.61 66.7 
046-050 88 21 67 0.00 46.69 20.54 11.21 1.83 76.1 — —  
050-055 84 20 64 0.00 57.98 24.18 15.24 1.59 76.2 
055-060 79 23 56 0.00 57.79 22.03 14.38 1.53 70.9 — —  
Table 109. Analytical profile data fiom Site 110, Traverse TC2. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-004 450 173 277 20.20 33.82 24.66 3.74 6.59 61.6 94.9 
004-008 416 125 291 14.36 32.71 21.87 2.35 9.39 70.0 78.0 
008-012 367 87 280 8.66 33.49 15.19 7.27 2.09 76.3 62.5 
012-017 285 77 208 9.45 34.65 16.75 5.46 3.07 73.0 64.4 
017-021 286 76 210 5.05 36.52 17.22 6.88 2.50 73.4 51.4 
021-024 268 101 167 1.23 39.34 18.59 6.79 2.74 62.3 46.7 
024-028 281 118 163 5.19 44.57 20.06 10.80 1.86 58.0 20.2 
028-032 309 266 43 10.39 41.51 19.86 12.19 1.63 13.9 37.2 
032-039 551 416 135 20.92 41.00 19.08 11.16 1.71 24.5 1.5 
039-046 645 490 155 19.84 38.66 19.06 11.80 1.62 24.0 
046-051 716 521 195 18.04 35.03 19.18 10.66 1.80 27.2 
051-056 730 580 150 19.48 35.61 18.27 10.25 1.78 20.5 
056-062 770 693 77 13.71 31.99 16.50 10.58 1.56 1.0 
Table 110. Analytical profile data from Site 111, Traverse TC2. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-004 595 230 365 35.57 33.13 19.66 5.49 3.58 61.3 85.8 
004-007 494 192 302 14.65 31.99 16.81 6.84 2.46 61.1 73.5 
007-009 462 146 316 8.30 33.70 15.72 7.18 2.19 68.4 55.1 
009-011 419 142 277 8.87 33.12 15.88 6.36 2.50 66.1 47.3 
011-012 367 95 272 2.52 34.24 14.58 9.03 1.61 74.1 37.5 
012-014 334 76 258 2.52 39.34 16.29 8.85 1.84 77.2 30.6 
014-016 311 85 226 3.25 39.25 18.96 9.82 1.93 72.7 25.7 
016-018 289 133 156 0.65 39.20 19.02 8.29 2.29 54.0 21.8 
018-023 336 186 150 0.00 40.71 17.84 10.51 1.70 44.6 4.7 
023-028 400 290 110 0.00 36.83 16.89 10.91 1.55 27.5 0.9 
028-032 404 304 100 1.30 35.10 15.77 11,66 1.35 24.8 
032-036 330 266 64 2.05 32.97 12.71 11.36 1.12 19.4 —  —  
036-041 249 171 78 2.08 28.97 11.44 9.42 1.21 31.3 
041-046 237 169 68 2.02 28.97 11.44 10.76 1.06 28.7 — —  
046-049 149 104 45 2.89 28.44 15.52 3.97 3.91 30.2 
049-052 120 73 50 2.52 27.47 9.42 10.36 0.91 41.7 — —  
052-058 113 57 56 0.94 30.26 12.27 11.36 1.08 49.6 — 
Table 111. Analytical profile data from Site 112, Traverse TC2. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppra ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-004 502 138 364 10.46 31.71 13.88 7.72 1.80 72.5 89.0 
004-007 423 76 347 6.49 31.71 12.58 6.14 2.05 82.0 63.7 
007-011 415 93 322 7.58 31.55 9.09 14.33 0.63 77.6 56.8 
011-014 351 70 281 2.38 37.61 17.32 3.15 5.50 80.0 46.6 
014-018 317 59 252 1.73 39.17 14.42 9.62 1.50 79.5 49.6 
018-024 229 44 185 0.00 42.72 16.81 8.22 2.04 80.8 38.9 
024-030 164 25 132 0.00 45.86 20.98 5.85 3.59 80.5 14.4 
030-036 130 25 105 0.00 43.53 21.80 10.91 2.00 80.8 1.0 
036-043 102 25 77 0.00 42.44 22.57 8.68 2.60 75.5 
043-050 97 25 72 0.00 44.00 22.68 10.08 2.25 74.2 —— 
Table 112. Analytical profile data from Site 120, Traverse TC2. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-004 356 99 257 15.01 22.77 16.75 2.85 5.88 72.2 58.0 
004-009 360 99 261 10.46 22.48 14.32 3.42 4.19 72.5 62.4 
009-013 289 57 232 2.16 24.78 9.56 6.37 1.50 80.3 36.6 
013-017 282 70 212 0.36 30.49 15.58 4.25 3.66 75.2 25.9 
017-020 303 66 237 1.66 44.78 20.63 10.32 2.00 78.2 24.0 
020-024 301 57 244 0.36 54.78 23.63 10.92 2.14 81.0 15.2 
024-028 327 120 207 0.00 51.12 25.34 9.65 2.62 63.3 9.7 
028-032 383 116 267 5.05 47.92 27.60 6.21 4.44 69.7 3.4 
032-036 484 247 237 11.76 41.19 26.44 3.86 6.85 49.0 
036-040 508 389 119 14.21 38.57 24.00 5.14 4.67 23.4 
040-045 685 528 157 3.90 38.77 21.27 9.30 2.29 22.9 — —  
045-050 750 585 165 4.54 36.16 22.60 10.41 2.17 22.0 
050-054 772 675 97 3.00 34.58 23.03 6.54 3.52 12.6 — —  
054-058 785 676 109 3.25 32.97 21.74 7.35 2.96 13.9 — —  
Table 113, Analytical profile data from Site 121, Traverse TC2. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P DC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-004 610 302 308 23.30 22.97 15.89 1.95 8.15 50.5 76.9 
004-008 582 262 320 12.99 23.91 15.86 3.04 5.22 55.0 65.9 
008-012 502 161 341 9.38 20.54 12.21 2.57 4.75 67.9 37.2 
012-016 378 153 225 3.10 18.69 11.25 1.89 5.95 59.5 32.0 
016-017 372 150 222 1.15 18.38 10.83 1.81 5.98 59.7 26.1 
017-019 362 152 210 0.50 25.47 10.83 1.28 8.46 58.0 21.0 
019-021 369 191 178 0.00 33.39 11.85 1.35 8.78 48.2 17.4 
021-024 388 230 68 0.00 36.54 11.13 5.23 2.13 17.5 36.8 
024-028 460 328 132 3.61 38.71 18.81 4.18 4.50 28.7 18.9 
028-032 516 371 145 8.51 39.06 23.04 2.99 7.70 28.1 6.9 
032-035 553 418 135 11.47 42.46 23.26 3.99 5.83 24.4 
035-038 524 384 140 18.68 41.44 22.38 4.54 4.93 26.7 — —  
038-041 505 330 176 25.97 37.39 22.76 4.36 5.22 34.8 — —  
041-045 480 314 166 25.25 32.97 17.21 8.60 2.00 34.6 —  —  
045-048 440 285 155 29.22 33.64 18.65 6.55 2.85 35.2 
048-054 357 256 101 29.58 36.63 19.96 6.42 3.11 28.3 — —  
054-060 408 337 71 22.37 38.53 19.77 5.33 3.70 17.4 
Table 114. Analytical profile data from Site 122, Traverse TC2. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-003 464 167 297 17.96 33.87 19.64 2.85 6.89 64.0 71.7 
003-006 436 103 333 4.26 31.41 20.39 2.87 7.10 76.4 64.3 
006-010 440 58 382 2.52 28.31 14.30 3.94 3.63 86.8 41.4 
010-014 392 69 323 2.83 30.96 14.06 1.42 9.90 82.4 35.6 
014-017 329 62 267 2.09 31.38 13.62 1.33 10.24 81.2 28.1 
017-020 306 62 244 3.24 30.80 11.85 2.31 5.13 79.7 27.4 
020-024 269 56 213 3.24 27.94 16.24 5.09 3.19 79.2 22.1 
024-028 254 62 192 2.92 27.84 12.26 5.09 2.41 75.6 22.4 
028-031 228 79 149 0.14 27.27 14.73 0.00 0.00 65.4 26.2 
031-034 222 62 160 0.00 29.60 14.21 0.00 0.00 72.1 20.0 
034-037 193 41 152 0.00 31.45 9.06 9.40 0.96 78.8 18.4 
037-040 176 43 133 0.00 38.98 13.12 5.53 2.37 75.6 —— 
040-044 174 56 118 0.00 40.50 15.03 4.61 3.26 67.8 —— 
044-048 168 75 93 0.00 41.82 17.67 5.58 3.17 55.4 —— 
048-054 213 112 101 1.01 43.03 14.16 10.63 1.33 47.4 
054-060 283 204 79 3.61 40.45 16.38 7.89 2.08 27.9 
Table 115. Analytical profile data from Site 130, Traverse TC2. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-005 604 294 310 79.36 30.66 28.87 1.36 21.23 51.3 103.2 
005-009 447 139 308 18.04 29.54 24.59 1.33 18.49 68.9 173.2 
009-014 328 90 238 2.34 28.74 16.81 3.88 4.33 72.6 52.5 
014-018 318 112 206 5.77 37.50 19.73 4.85 4.07 64.8 31.6 
018-021 222 133 89 8.00 46.88 24.44 8.59 2.84 40.1 49.4 
021-024 349 217 132 10.38 43.70 21.48 9.68 2.22 37.8 14.4 
024-029 469 374 95 12.63 34.11 23.30 6.93 3.36 20.2 6.3 
029-034 565 397 168 11.90 34.31 20.59 10.13 2.03 29.7 — —  
034-038 623 500 123 10.06 30.77 18.00 10.38 1.73 19.7 — —  
038-043 574 505 67 12.63 31.49 14.92 12.82 1.16 11.7 — —  
043-048 573 504 69 10.82 30.00 22.61 5.06 4.38 12.0 — —  
048-054 539 427 112 7.94 32.66 24.45 8.85 2.76 20.8 — —  
054-060 483 287 196 2.52 27.83 14.40 10.33 1.39 40.6 
Table 116. Analytical profile data from Site 131, Traverse TC2. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P OC/ 
(in) ppm ppm ppm ppm raeq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-005 572 230 342 72.87 23.82 24.92 8.00 3.11 59.8 71.0 
005-009 417 150 267 34.63 22.70 20.90 8.14 2.57 64.0 69.3 
009-013 401 107 294 20.92 27.48 17.84 2.29 7.79 73.3 47.6 
013-017 339 101 238 9.60 26.98 17.45 2.08 8.39 70.2 35.7 
017-020 298 75 223 2.74 25.80 14.48 2.21 6.55 74.8 26.9 
020-023 311 118 193 1.08 31.48 14.87 9.73 2.21 62.0 30.0 
023-029 330 118 212 0.58 58.03 27.08 4.46 6.07 67.2 17.9 
029-035 370 180 190 5.05 54.29 24.34 7.20 3.38 51.4 12.6 
035-039 470 277 193 8.61 52.89 20.83 11.90 1.75 41.1 8.3 
039-044 544 429 115 9.31 41.74 20.66 10.64 1.94 21.1 — —  
044-049 549 455 94 7.93 39.25 25.36 5.93 4.32 17.1 
049-054 587 528 59 8.14 34.21 20.53 8.52 2.41 10.0 
054-060 589 450 139 8.21 35.04 24.62 4.00 6.16 23.6 
Table 117. Analytical profile data from Site 132, Traverse TC2. 
Depth TP Ing-P Org-P Av-P CEC Ex-Ca Ex-Mg CA/MG % Org.P DC/ 
(in) ppm ppm ppm ppm meq/lOOg meq/lOOg meq/lOOg Ratio of TP Org.P 
000-004 458 159 299 25.38 27.89 21.90 3.35 6.54 65.3 63.9 
004-008 439 107 332 5.52 26.30 21.74 3.50 6.21 75.6 53.0 
008-011 407 97 310 3.79 30.00 15.93 3.54 4.50 76.2 45.5 
011-014 376 112 264 2.07 32.29 16.35 3.09 5.29 70.2 40.5 
014-016 320 116 204 2.83 33.76 18.06 8.33 2.17 63.8 25.0 
016-018 310 97 213 0.69 34.21 16.74 9.15 1.83 68.7 25.8 
018-024 261 142 119 1.31 36.42 22.08 8.97 2.46 45.6 25.2 
024-030 343 225 118 3.38 33.54 20.12 8.72 2.31 34.4 5.9 
030-035 391 264 127 6.07 32.86 22.75 5.16 4.41 32.5 
035-040 398 264 134 2.76 33.98 21.32 8.39 2.54 33.7 
040-044 414 354 69 2.96 29.92 20.64 7.18 2.87 14.5 — —  
044-048 368 315 53 8.96 24.98 16.73 7.86 2.13 14.4 
048-054 252 170 82 4.90 22.09 14.91 6.96 2.14 32.5 
054-060 204 137 67 0.69 22.24 12.45 8.90 1.40 32.8 
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APPENDIX D: GEOHYDROLOGICAL DATA 
Table 118. Average monthly rainfall and temperature data nearest hydro-
logic site on the flat and sloping divides. 
Month and Year 
Site 1978 1979 
Flat/ 
Traverse Sloping A S 0 N DJFM 
Rainfall (in) 
TCI 010/011 3.22 6.90 1.29 3.33 0.82 - — 3.72 
040 /Oil 3.81 8.10 0.92 3.73 0.00 — — 0.00 
050/051 5.99 7.93 0.81 2.59 0.31 -— — 0.00 
070/071 3.84 5.82 1.07 3.75 0.58 — — 3.78 
TC2 100/101 2.07 7.73 1.39 3.11 1.34 -— — 3.71 
110/111 2.25 8.88 1.65 3.64 0.63 - 4.10 
130 
Temperature (°F) 
TCI 010/011 72 68 50 37 22 — — 34 
040/041 72 70 53 38 24 — — 36 
050/051 72 71 53 40 26 — — 37 
070/071 70 68 50 38 24 — — 34 
TC2 100/101 74 71 53 40 25 — — 36 
110/111 73 69 52 40 25 — — 38 
130 
365 
Month and Year 
Site 1979 
Mac/ 
Traverse Sloping A M J J A S 0 N 
Rainfall (in) 
TCI 010/011 3.81 1.85 5.45 2.64 1.90 0.50 3.70 1.30 
040/011 3.48 1.91 8.23 2.89 1.90 0.50 3.70 1.30 
050/051 2.61 1.69 7.46 3.29 1.90 0.50 3.70 1.30 
070/071 2.83 2.76 6.77 5.52 1.90 0.50 3.70 1.30 
TC2 100/101 4.23 2.53 6.09 3.65 1.90 0.50 3.71 1.30 
110/111 3.09 3.86 5.47 1.96 1.90 0.50 3.71 1.30 
130 
Temperature (°F) 
TCI 010/011 46 60 69 72 74 68 55 42 
040/041 48 61 70 72 74 68 55 42 
050/051 47 62 71 75 74 68 55 42 
070/071 46 59 67 73 74 68 55 42 
TC2 100/101 47 63 71 75 74 68 55 42 
110/111 48 62 70 74 74 68 55 42 
y 
Table 119. Average monthly water table levels (in) on the flat and sloping divides. 
Month and Year 
1978 1979 
Traverse Site A S 0 N D JFMAMJJA S 0 N 
Flat Divides 
TCI 010 98 115 115 135 112 — —  — —  47 37 49 69 96 123 150 165 159 
040 48 49 23 42 24 — —  2 12 26 28 41 54 84 86 88 
050 24 25 23 26 30 31 29 26 27 18 34 41 48 52 
070 78 49 46 50 30 7 12 28 36 44 63 74 81 76 
TC2 100 53 65 54 65 30 — 19 23 36 30 49 70 89 93 100 
110 46 56 40 56 33 —- 11 16 24 20 43 58 71 73 70 
130 63 44 19 29 29 9 12 29 21 36 24 37 40 37 
Sloping Divides 
TCI Oil 150 125 97 113 81 44 50 64 72 92 122 151 157 154 
041 85 64 28 39 24 13 20 28 28 36 58 59 58 88 
051 38 33 36 46 39 — — — —  20 10 22 11 39 48 58 65 55 
071 64 50 51 40 45 13 18 34 34 37 73 68 70 62 
TC2 101 32 52 26 75 40 19 20 28 24 43 64 74 82 83 
111 38 21 24 25 21 — — 15 18 24 22 31 44 63 68 79 
Table 120. Depth to average monthly perched water table levels (in) b y  the B horizon of some loess-
derived soils on the flat cind sloping divides. 
Month and Year 
1978 1979 
Tra-
verse Site A S 0 N DJFMAM J J A S 0 N 
TCI 010 Dry Dry Dry Dry Dry — — Dry Dry Dry Dry Dry Dry Dry Dry Dry 
oil Dry Dry Dry Dry Dry — — Dry Dry Dry Dry Dry Dry Dry Dry Dry 
040 Dry Dry 13 Dry 23 — —— 0.6 10 24 25 28 Dry Dry Dry Dry 
041 Dry Dry Dry Dry Dr)f — "— 12 19 18 Dry Dry Dry Dry Dry Dry 
050 Dry 27 Dry Dry 25 — — 0.6 3 22 3 26 Dry Dry Dry Dry 
051 Dry Dry 24 Dry Dry — — Dry 9 22 5 Dry Dry Dry Dry Dry 
070 40 28 28 28 19 — — 5 10 20 20 30 24 23 Dry 29 
071 Dry Dry Dry Dry Dr]f — — 17 22 Dry Dry Dry Dry Dry Dry Dry 
TC2 101 22 Dry Dry Dry Dry — — Dry 21 Dry Dry Dry Dry Dry Dry Dry 
110 24 Dry 24 Dry 24 — — 12 16 22 20 Dry Dry Dry Dry Dry 
111 Dry Dry Dry Dry Drjf — — Dry Dry Dry Dry Dry Dry Dry Dry Dry 
130 29 30 28 28 26 — — 9 13 23 18 26 20 22 26 25 
